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that mediate cellular activity. nhvsiolooical levels of cytokines such as TNF are treatable ac- 

Disease states associated with abnormally ^J^^^Ihich «uses hemorrhagic necrosis ol tumors 
cordingtothe invention. TNFis ar \r^^ST^^^ ™™^es, activated T-fym- 

^"-^ 

nheprincipa li nv i voact^o»TN F canbeb S « 
asamediator of endotoxic shock, inflamm^^ 

and in the cachexia associated with acute respirator distress syndrome. 

m T NFp rimesoract,atesneutro P hi,, eosinophil,™ 
20 diators. TNF also actuates monocytes, macrophage • ^J-p^oSS^ i" some cases medate the end 
factors and other pro-inflammatory cytokines such ^ ™ macroph ages and related cells has been 
effects ot TNF. The ability of TNF to activate T-*mphocyte x, r ^STn,ection In order for these cells to become 
implicated in the progression of Human '"^^^^^^ in an activated state. Cytokines 
infected with HIV and for HIV replication to take > place J^*^ prophages. Features of endotoxic 

such as TNF have been shown to actuate HIV repletion ^^^J^mo^M^^ 
shock suchasfever.metabo.icac^ 

the production of TNF itself, and disease states assorted ^£22122 state, where IL-1 production or 

sociated with secondary cellular messengers, sue ascyclic : AMF pno p^ ^ ^ ^ jn ^ 

the invention. Cyclic AMP phosphod esterase including 

andasthma-prophylactic a^^^^^S^'^ etiology involving, morbid eosinophil 
Raported Developments 

50 a™. 11 iQSB abstract no 131583p pertains to an abstract of Japanese Patent 
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35 



n(MeO)- 




conrV 



other than methoxy. _ ^ ^ (1965) discloses a phenyl compound of the formula 



Panos Grammaticakis, Bull Soc. Chim 
MeO 

MeO' 




==\^(Subst.)n 



CONR 




ticakis does not disclose or sugg 
Ian W. Mathison, et al. a J- Med. 



45 MeO^^^^^^^ 



.XA, 



" ""TC* MM ApplMior, PootaUon No. EP 232199 Bl IM compounds d lom.»la 
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CONH 




is 



20 



" 8 t£Z Patent Application Publication No. EP 470,805 A1 disdoses phenyl compounds of the formula 



MeO 




rr^N 3 

co — oJH^z-jj- -j-R 3 



25 wherein R may be C 3 . 7 alkyl, Cj. 7 cycloalkyl or 



30 



/^■(CH 2 ) C 
a(H2C) (CH2)t 
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■a «„H 0 nth, 1 a- and c is 0-2 EP 470,805 A1 discloses that these compounds 
^ CS3St3-«on Publication No. JP-A-0 4360847 disdoses compounds ot the formula 

2 R _ R 3 



coch 2 a 



50 




™ wTflT^io™ No. 92A296, «ck». 0- ~n.po.nd, d ft. lornd. 
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R'O. 




Application No. 93/25517 does 
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Z(CH 2 ) n R 4 



not ^oseorsu gg e S tth^^ 

30 of anaphylaxis (SRS-A) and are reported to be useful as anti-allergy agents. 
SUMMARXOFJHS INVENTION 

This invention is directed to a compound of formula I:- 

35 

R'Z 1 



40 




Z% R 3 



45 wherein 

Ft is a C« alky, group optionally substituted by one or more of halo, cyc.oalkyl or cycloalkenyl; 
% is a ; oxaLclo)aliphaEc group optionally substituted by one or more halo, 
* is an sLJd ary. group or an optionally substituted heteroary. group, 

50 Q 1 , Q 2 and Q 3 are independently nitrogen, CX or CH, 

Z 1 is oxygen or sulfur; r>- -CHo-S- -CXo-O-, -CZNH-, -NH-CH 2 -, 

CO-0-, -O-CO-NH- or -NH-CO-NH-; 
55 Z is oxygen or sulfur; and 

X is halo; 

« an N.o«e tharao, „ a p— iea„y accept sa« .ha,.* w«h ft. p, wi sp « *an r H o w9 c, * is a 
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,. u m n2 and Q3 are CH and Z 2 is -CH 2 -NH- then R 3 cannot represent a 

straight or branched chain oxaahphatic group, Q 1 , CP and a- are on ana <- 2 

PM t^e»«»> is «,«*» also drooled to Mi. plramradaulioa, use, pham»oeu,«al expositions con- 
laining Ore eonpodnds. and memo* lor msir prepaialion 

nOTAII FD DEST.FIIPTION OF T UP INVENTION 

" A* u»d above, and thrcopnod, •» deseripdon o, Ih. tovenljon. Iha fcfetfng «™». unless Onto indeed, 
shall be understood to have the following meanings: 

Definitions 

"Patient" includes both human and other mammals. hranched having about 1 to about 1 5 carbon 
■Alkyr means an aliphatic hydrocarbon group wh,ch 
atoms in the chain. Preferred alkyl groups have 1 to . Lower alkyl' means about 

•"vsrsszm- » ,.oup — i-rs^isy^^xs 
5:=sr=^r;^rA «-* 

3-methylbut-2-enyl, ^pentenyl, heptenyl, f e ^J°™£ Q carbon ^ arbon tri p, e bond and which may be straight 
-Alkynyl" means an aliphat,c hydrocarbon ^^^^^.1 groups ha ve 2 to about 1 2 carbon 
orbranchedhavingabout2toabouM^ Branched means that one or 

cyclic cycloalkyl rings include 1 -decaiin, adamant-(1 - or 2-)yl and no*™*. wherein 
"Oxacyctoalkyl' means a non-aromatic mono- or mulfcychc ^^^^^Mb about 5 to about 
at least one of the ring atoms is oxygen and the ^^^^^^fiSX * subslituted * 008 
8 ring atoms. Preferred rings have one ring atom wh,ch ,s ^^SSSS^ "dude tetrahydrofuryl. 
or more halo, methylene (H 2 C=) or alkyl; more P' 6 ' 9 " 8 ^ cycloalkyl rings include 

fluorotetrahydrofurylandt^^ 

7-oxabicyclo[2.2.1]heptanyl and oxatncyclane. The oxacycloalkyl is attached to a oxy gr P y 
alkyl. 
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wherein at least one o« the ring atoms '^^^^^^^p^ rings have one ring atom 
carbon-carbon doubie bond. Pre erred nngs one or more halo, methylene (^0=) or alkyl; more 

which is oxygen. The oxacycloalkenyl group ZrSjmydrofuryl and dihydropyranyl. Preferred is 

preferred is halo. Exemplary monocyclic nngs include » ^L en Z The oxacycloalkenyl is attached 
dihydrofuryl. An exemplary multicyclic cycloalkyl nng is 7^xab,cycto[2.2.1] heptenyl. i ne o y 
to a oxy group by a direct bond or lower alkyl. about ., 0 rjng atoms 

•Cyclothioalkyl" means a non-aromat.c monocycl.c or "^^^^T fe „ ed rings include about 5 to 
wherein at least one o, the ring atoms is sulfur and the ^^J^jSSS * 5*** subs,ituted 
about 6 ring atoms. Preferred rings have one "^^^^^^^^JLfi and tetrahydrothiopyrany.; 

C ~m^ 

phe r d m ~ica^ 

phenyl or naphthyl, or phenyl or naphthy l su ^^ hydroxyalkyl, alkoxyl ary.oxy, 

or different, where "aryl group subst.tuennnc.udesW 

system in wh*h one or more of the carbon Up substituents. 'Azaheter- 

nitrogen, oxygen or sulfur. The heteroaryl ^^^^^1^ system is/are replaced bv nttrogen. 
oaryl" means a subclass of heteroaryl where,* i one o more o iN^nt^O ^ .^.^ py 

Exemplary heteroaryl groups include nmM^ ^^^sM , pyrazinyl, thienyl, pyridyl, pyrimidinyl, 

; s ^Si£r~^ 

^raikyr .eans an ary.-alkyl- group ^ - ^ 
lower alkyl. Exemplary hydroxyalkyl groups include hydroxymethyl and 2-hydroxyetnyi 

described. Preferred acyls 

,0y ' -Aroyr means an ary.-CO- group in which the alky, group is as previous* described. Exemplary groups include 
^C^TZZ-^ in ^ich the alky, group is as previous, described. Exemplary alkoxy groups 

incl ^ S3 2 ZSStt^X^ is as previous,y described Exemp,a * a,ke - 

loxy groups include propynyloxy or 3-butynyloxy. Ascribed previously. 

•Alkoxyalkyl" means alkyl-O-alkyl group where.n ^^^^^^^ aS described previously. 
■Alkenyloxyalkyl' means alkenylO-alky group whe re n the a M and a keny g oup ^ ^ 

-A.kyny.oxya.kyr m-™***^^ Exemplary aryloxy groups 

"Aryloxy 0 means an aryl-O- group in which the aryl group is as prev u y 

inC 'tra^ 
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alkylthio group is benzylthio. wherein Y 1 and Y 2 are as previously described. 

-SssSsSSSSrsssssast- 

^.oxycarbonyr means an aryl-O-CO- group. Exemplary aryloxycarbony, groups inc.ude phenoxy- and naph- 

■Aaoytoine- i8 . ».*NH- gt£P «^*ST e „ ^ „. a ,M gtaep is «« -* 
"Arylsulfonyl" means an aryl-S0 2 - group. 

iSS-TTSJIS^ » p— - — > « > — ' 8,9 " u0, ° " 

chloro, and further preferred is fluoro. 
Preferred Embodiments 

S>Ce ^r»sT^' w«h pah**- 0— « a,. atode«e<, by Wtt* PV* AMP phcephc* 

is MtMql o, MMvdnwmrt mo" <^^^SS^SL. I « deep** »*e,ein CP and 0< 
Aece,*9toatudhe,asP«etolthe m .mion.p^^^ 

N ~h' 9 t a tetthe, aspae, . the MM. «. f — «»— - *™- 1 - — * "* S '" n * 
^ue*=,,h..».e«^"'*— ^ 

se.Lu.ed ay h* aad R* is <»^^^^^^^o m ^ 
Anotha. epeeial emtodrtten, ol the eeenpoundso „ Be „ yl ol „ m , eac h at whleh is sab- 
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•CH r CZ, -CZ-CZ, -CHj-NH-, -C"^ "5 i?5 m NH J"« .NH-CO-NH, m«l proton*, 

(A) (±)-N-(3 5 <lichloro-4-pyridyl)-4-methoxy-3-(t e trahydro-3-furyloxy)benzamide; 
B ± m. 3 5^chloro-4-pyridyl)-4-methoxy-3-(tetrahydro-4-pyranyloxy)benzam.de, 

C ^ ^(3 5^^.1^ 

Id! I±!"n (35-dchloro^4^yridyl)-4-difluoromethoxy 

AH N-(2 6-difluorophenyl)-4-methoxy-3-(tetrahydro-3-fu I yloxy)benzamide; 

(AG) N-(2<hloro-6-fluorop^ 

(AH) N-(2-trifluoromethylphenyl)-4-methoxy-3-(tetrahydro-3-1urylo^)benzamide, 
AI)N-(2 4,6-trichlorophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzam,de, 

(AJ)NW'bromophe^ 

AKiN-l^hloro^-methylphenyO^-methoxy-S-aetrahydro-S-furyloxyibenzamide, 
(AL) N-(2 6-dichlorophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 
AM)N-(2-fluorophenyl)-4-methoxy-3-(tetrahydro-3-fu ( yloxy)benzam.de; 
(AN) N-phenyl-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 
(AO) N-(2-methoxyphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 
AP NK2<htorophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide, 
(AO.) N-(3-chlorophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 
(AR) N-(4-methoxyphenyl)-4-methoxy-3-(tetrahydro-3-1^uryloxy)benzam^e, 
(AS) N-(2,6-dimethylphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide, 
(AT) N-(2-methylthiophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide, 
AU)N-(2-bromophenyl)-4-methoxy-3Htetrahydro-3-furyloxy)benzam,de; 

UN\2-aminosulfonylphenyl ) ^-methoxy-3-(tetrahydro-3-1uryloxy)benzam.de, 
AX)N-(2-benzoylphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 
AY N-(2-cyanophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzam,de; 
(AZ) N-(2 5-dichlorophenyl)-4-methoxy-3-(tetrahydro-3-1uryloxy)bGnzamide, 
(BA) N-(3-methylphenyl)^-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 
BB N-(2-nitrophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzam.de; 

(BD) N-(2-acetylphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide, 

(BE) N-(2-hydroxyphenyl)^-methoxy-3-(tetrahydro-3-futyloxy)benzamide; 
(BG) N-(2-methylsulfonylphenyl)^-methoxy-3-(tetrahydro-3-luryloxy)b8nzamde, 
(BK) N-(2 6-difluorophenyl)-4-methoxy-3-(tetrahydro^H-pyran-4-yloxy)benzamide, 
BL N-2,6-d,fluorophenyl)-3-(2-ethoxyethoxy)-4-methoxybenzamide,and 

BM)N-(2,6<iifluoroph e nyl)-4-methoxy-3-(2-m^^^ 
(BO) N-(2-chlorophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)(thiobenzamide), 
(BY) N-(4-chloropyrid-3-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide: 
BZ) N-pyrid-2-yl-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide: 
CA)N-pyrazin-2-yl-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide. 
CB N-pyrimidin-2-yM-methoxy-3-(tetrahydro-3-furyloxy)benzam,de, 
CC N-S-methylpyrid-2-yl)-4-methoxy-3-(tetrahydro-3-fu^loxy)benzam,de, 
CD) N-pyrid-3-yl-4-methoxy-3-(tetrahydro-3-(uryloxy)benzamide; 
CE N-(3-chloropyrid-2-yl)-4-methoxy-3-(tetrahydro-3-fu.yloxy)benzam.de; 
CF N- 3-chloropyrid-4-yl)-4-methoxy-3-(tetrahydro-3-fu.yloxy)benzam.de; 
(CG) N-pyrid-4-yl-4.methoxy-3-(tetrahydro-3-furyloxy)benzam.de; 
™N<35-dime^ 

(DG)N-(3,5<iibromopyrid-4-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzam.de. 
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(DH)N-(3.5-dichloropyrid-4-yl)-3-(2-ethoxyethoxy)-4-methoxybenzam.de; 
DI)N-(3,5<limethylpyrid-4-ylH-met^ 

DJ) N (2 6-dichlor 0 -4^yanophenyl)-4-m9thoxy-3-(tetrahydro-3-1uryloxy)benzamide 
DUN-taSS-trifluoropyrid^-yO^-methoxy-S-Oetrahydro-S-furyloxyJbenzamde; 

(DN) N-(35^ichloropyrid^-yl)-4-methoxy-3-((e){o)-2-oxabicyclo[2.2. 1 ]heptan-6K>xy]benzamide, 
DO NlsTchloropy^ 

(DP) N-(2,6-dichloro-4-nitrophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 
DO) N-(3,5-difHJoropyrid-4-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

DS N- 2 6KJichlorophenyl)^-methoxy-3-[(e^)-2-oxabicyclo[2.2.1]heptan^-oxylbenzam.de, 
pT)N-(3,5-dichloropyrid-4-yl)-3-(tetrahydro-3-furyloxy)^-methoxybenzam.de; 
(DU) N*(3 5^1ichloropyrid-4-yl)-4-rnethoxy-3-(tetrahydro-2H-pyran-2-iTiethyloxy)bsnzarnide, 
DV N- 3-bromo-5^hloropyrid-4-yl)-4-methoxy-3-(tetrahydro-3-1 U ryloxy)benzam 1 de: 
pW)N-(3,5-dichloropyrid-4-yl)-4-methoxy-3-(1-methoxyprop-2<.xy)benzamide; 
PX) N-(3,5-dichloropyrid-4-yl)-3-(2-isopropoxyethoxy)-4-methoxybenzamide, 
DY) N .(3.5-dichloropyrid-4-yl)-4-methoxy-3-(3-methoxy-1-butoxy)b e nzam,de; 
EBlN-fS.S-dichloropyrid^yO^-metho^-S^tetrahydro-S-turyloxyJtthiobenzamde), 
(ED) N-(2,6<lichlor(>4-aminophenyl)-4-methoxy-3-(tetrahydro-3-furytoxy)benzamide; 
EF) N-2 6-dichloro-4-acetylaminophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzam.de, 
EJ N-2 '6-dichloro^-formylphenyl)-4-methoxy-3-(tetrahydro-3-1uryloxy)benzam.de; 
(EL) N-(2,6-dichloro-4-hydroxymethyl P henyl)-3-cyclo P entyloxy-4-m 
EN) sodium salt of N-(3,5-dichloro P yrid-4-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzam,de, 
(EQ) N-(2 4,6-trifluorophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzam.de; 
ER N- 2 6^ichloro-4-mGthoxyphenyl)-4-m9thoxy-3-(tetrahydro-3-furyloxy)b e nzam.de; 
ET N- 2 6-dichlorophenyl)-4-methoxy-3-(7-oxabicydo[2.2.1]heptan-2-oxy)benzam.de; 
FA N-(4 6 -dichloropyrimid-5-yl)-4-methoxy-3-(tetrahydro-3-1u^loxy)benzam.de; 
FB N- 2 3 5 6-tetrafluoropyrid-4-y l)-4-methoxy-3-(tetrahydro-3-f uryloxy)benzamide; 
FC N- 3 5 -dichloro-2.6-difluoropyrid-4-yl)-4-methoxy-3-(tetrahydro-3f uryloxy)benzamide; 
FD N- 5<yano-3-methylisothiazol-4-yl)-4-methoxy-3-(tetrahydro-3-fu l yloxy)benzamde; 
FE N- 2 6-dichloro-4<arbamoylphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy -benzam 1 de, 
FF N- 3<hloro-2,5,6-trifluoropyrid-4-yl)-4-methoxy-3-(tetrahydro-3-1uryloxy)-benzamide; 
FH) N-(3 5-dibromopyrid-4-yl)-4-methoxy-3-(2-ethoxyethoxy)benzamide; 
(FL) N-(4-nitrophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzam l de; 
FM)N-(3-methyi-5-bromoisothiazol-4-yl)-4-methoxy-3-(tetrahydro-3-1uryloxy)benzam.de, 
FN) N-(3 5-dimethylisothiazol-4-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 
FP N-(3 5-dichloro P yrid-4-yl)-4-(methylth io)-3-(tetrahydro-3-fu.yloxy)benzamide; 
(pp\ n-(3 5-difluoropyrid-4-yl)-4-(methylthio)-3-(tetrahydro-3-furyloxy)benzamide; 
FV) N- 3 5-dichloropyrid-4-yl)-4-(methylthio)-3-(7-oxabicyclo[2.2.1]he P 
FW) N-(3 5^ichloropyrid-4 yl)-4-(methyl«hio)-3 fe 
F^N3 5dichloropyrid-4^ 

FZ N- 3 5-dichlor OP yrid-4-yl)-3-(3.4^ihydro-2H-pyran.2-methoxy)^-methoxyb e nzam,de; 
GB)N-(3,5-dichloro P yrid-4-yl)-3-(3,4-dihydro-2H^^^ 

(GD) N-(3 5-dichloropyrid-4-yl)-4-(fluoromethylthio)-3-(tetrahydro-3-furyloxy)benzamide, 
GF) 2' 6'-dichlorobenzyl 4-methoxy-3-(tetrahydro-3-{uryloxy)phenyl ketone; 
GH 3 5-dichloro P yrid-4-ylmethyl 4-methoxy-3-(tetrahydro-3-furyloxy)phenyl ketone; 
GJ) 3 5-dichloro 4-(2-(4-methoxy-3-(.etrahydro-3-furyloxy)phenyl)-2-oxoethyl)pynd,ne-N-ox.de, 
(GL) 2-(3-chloro P yrid-4-yl)-1-(4-methoxy-3-(tetrahydro-3-furyloxy) P henyl)ethanone; 
(GN ) 1 -(4-methoxy-3-(tetrahydro-3-f ury!oxy) P henyl)-2-(4- P yridyl)ethanone; 
(GP) i-(4-methoxy-3-(tetrahydro-3-funyloxy) P henyl)-2- P henylethanone; 
(GR) fV(3,5-dichtoropyrid-4-yl)-4-me 

GT N- (3 5^ichloro P yrid-4-yl)-4-methoxy-3-(7-oxabicyclo-[2.2.1]he P t.5-en-2^xy)benzam.de, 
GV) N-(4-methoxy-3-(tetrahydro-3-furyloxy) P henyl)-2,6-dichlorobenzamide; 
(GX) N-[4-methoxy3-(tetrahydro-3-1uryloxy) P henyl]-2.6-difluorobenzam l de; 
GZ N-(2.6^ichloro P henyl)-N'-(4-methoxy-3-(tetrahydro-3-furyloxy) P henyl)urea: 
HB N-(3.5<Jichloro P yrid-4-yl)-N'-(4-methoxy-3-(tetrahydro-3-1uryloxy) P henyl)urea; 
(HD)4-methoxy-3-(tetrahydro-3-furyloxy) P henyl 2,6-dichlorobenzoate; 
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(HF) 2 SKlichlorobenzyl 4.methoxy-3-(tetrahydro-3-luryloxy)phenyl ether 
HmNl2chloroDhenvl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzylamine 

HP trans^ 

ml S 

fjm2-(3 5-dichloro^pyridyl)-l-[3-(2-isopropoxy e thoxy)^methoxypheny 

KB ^ 

KF N- 2 6-^ W^ 

(ZE) (±)-lN-(3,o-aicnioro i-vAiu^-tpy ' /totrnhvrirn-S-furvloxv^^-pyndmecarboxamiae, 
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TO 



15 



20 



25 



30 



A group of preferred compounds includes A. B. C. D, E, DN, DO, DW, DQ, FP, GH, GJ, GT, IL. IX, JH. JJ, JL. JN, 
JP " E. ™ JK * ZA, ZB, ZC, ZD, ZE, ZP, ZG, ZH. Z, 

^ Mother group of preferred compounds includes A, C, D, E, DN, DO, DQ. FP, GH, GJ, GT, IL. IX, JL, JN, JP, JZ. 

KB, KD and KH. _ 
Another group of especially preferred compounds includes A, C, D ana t. 
A particularly preferred compound is ZG. 

The letters A to ZJ are allocated to compounds for easy reference in this specification. 

Comply £toml* ' may be prepared by the application or adaptation of known methods, by which ,s meant 
methods used heretofore or described in the literature. 

Thus, according to a feature of the invention, compounds of formula I 



35 



40 



45 



R'Z 1 




Z 2 — R 3 



wherein Ri , R 2 , R 3 , C* , Q 2 , Q 3 and Z> are as hereinbefore defined, Z 2 represents a -CZNH- linkage, and Z represents 
oxygen, are prepared by the reaction of compounds of formula II 




■Q 2 

A 

r2 0 ' Q COX 



hereinafter depicted, wherein R 1 , R 2 , Z 1 , Q 1 , Q 2 and Q 3 are as hereinbefore defined and X represents halo, e.g. bromo 
or, preferably, chloro, with compounds of the formula III 



R 3 NH 2 



so formula Ma:- 



55 
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- 3^ 

R 2 o' Q N CONH : ||a 



wherein R 1 



R2, qi , and Q 3 a, a as he, einbetor a defined and Zand Z' are oxygen, wilfii compounds of the formula Va:- 



B 3 X V< 



formula II as hereinbefore described, with a compound of the formula llla:- 



R 4 CONHR 3 llla 



wherein^isashere^^ 

then with a second base, for example an amine, such as pipendine Q 2 a ndQ3areas 

Aq a further feature of the invention, compounds of formula I, wherein R 1 , R% Ft , z. , u , u ana w 
here^rde^ S represents a -CZNH- linkage, are prepared by the reaction o, compounds of formula IV here- 

inafter depicted, 




IV 



«h^Ri t H»Z.*.Qi.tfandtf^ 
of the formula V 



R 2 X 



mwMmmmm 



perature. 
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75 



20 



As a further feature o. the invention, compounds ot formula I, wherein W, R 2 , H» Z\Q\ tf and Q3 arc , as here^ 
inbetore^ 
VI 



70 tfo' 0 CH-CHzR 3 

I 



25 



30 



35 




OH V | 



«,hPrPin Ri R2 R* Z> Q 1 Q 2 and Q3 are as hereinbefore defined, by oxidation by the application or adaptation of 

carried out by reaction with chromium trioxide in the presence of S.S-d.methylpyrazol^ 

According to a further feature of the present invention, compounds of formula I, wherein R\ R 2 , R , Z. Z a , a< 
and Q3 aTas hereinbefore defined, Z 2 represents a -CZCH 2 - linkage, and preferably those wherein Z represents 
oxygen, are prepared "from compounds of formula VII 




VII 



wherein Ri R 2 Z T Q 1 Q 2 and Q 3 are as hereinbefore defined and R 4 and R 6 represent lower alkyl, e.g. methyl, 
groups? by coupl^g with compounds of the formula VIII wherein * is as hereinbefore defined, in the presence of a 



R 3 CH 3 Vl " 



strong base such as Irthium diisopropylamide (usual* prepared in situ from butyl ^^TST^t 
erablvat a low temperature. As a further feature of the invention, compounds of formula I, wherein R\ R , R , Z Q , 
S d Q3 l^Sreinbefore defined, Z* represents a -CZCH 2 - linkage, and Z represents oxygen, are prepared from 
40 compounds of formula Vila: - 



R 1 Z 1 



45 



SO 



55 




COOR 5 V | |a 



wherein Ri R* R* V Q 1 and Q3 are as hereinbefore defined, by coupling with compounds of the formula VIII as 
TZ^Ll inme^esence o, a strong base such as Itthium diisopropylamide (usually prepared ,n srtu from 
butyl lithium and diisopropylamine), preferably at a low temperature 

Accordina to a feature of the present invention, compounds of formula I, wherein R \ R , R , J- . u . u» 
are %£S5£X* * represents a -CZCH 2 - linkage and Z represents oxygen, are prepared by the react,on 
of compounds of formula IX wherein R 1 , R 2 . Z 1 , Q 1 , Q 2 and Q 3 
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R 2 0 u CN | X 
are as hereinbefore defined, with compounds of the formula X 



70 



R 3 MgX 



wherein R 3 and X are as hereinbefore defined. 
« As a further feature of the invention, compounds of formula I, wherein R 1 , R 2 , R . Z 1 , Q 1 , Q 2 and Q are as here 
inbefore died and Z2 represents an -0-CH2- linkage, are prepared by the reaction of compounds of the formula XI 



20 



25 



30 



40 



SO 



55 



R 1 Z 1 




XI 

wherein R 1 , R*, V , Q\ Q 2 and Q 3 are as hereinbefore defined, with compounds of the formula XII wherein R 3 and X 
are as hereinbefore defined, 

R 3 CH 2 X 2 X " 



and X is preferably chloro, preferably takes place in the presence of a base such as an alkali metal carbonate, e.g. 
potassium carbonate, preferably in a solvent such as dimethytformamide 

According to a further feature of the present invention, compounds of formula I, wherein R\ R . R , Z , Q , Q 
ss and Q3 a^ as 9 ereinbefore defined and Z* represents an -O-CO- .inkage are prepared by the reaction of xom^unds 
oHormula XI above, wherein Ri, R 2 , Z\ CP , Q 2 and Q3 are as hereinbefore defined, w,th compounds of the formula 
XIII wherein R 3 



R 3 COX xm 



and X are as hereinbefore defined, and X is preferably chloro, preferably in the presence of a base such as a tertiary 
amine, e.g. triethylamine, preferably in a solvent such as dichloromethane. 

According to a further feature of the present invention, compounds of formula I, wherein Ri , R 2 R 3 , Z 1 , Q 2 and 
45 Q3 are as hereinbefore defined and Z 2 represents an -NH-CO- linkage are prepared by the reaction of compounds of 
formula XIV wherein R 1 , R 2 , Z 1 , Q 1 , Q 2 and Q 3 are as 



hereinbefore 



R20 ° 3 NH 2 X|V 

defined, with compounds of formula XIII above, wherein R 3 and X* are as hereinbefore defined, preferably 
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in .he presence of a base such as a tertiary amine, e.g. triethylamine. r*Z^ m f£TT* 
According to a further feature of the present invention, compounds of formula I. wherein R R . R , Z . Q , a 
and S are as hereinbefore defined and Z 2 represents an -NH-CO-NH- linkage are prepared ^ 
pounds of formula XIV above, wherein R< . R 2 . Z 1 , Q 1 , Q 2 and Q3 are as hereinbefore defined, wrth compounds of the 
lormula XV wherein R 3 is as 



R 3 NCO XV 



hereinbefore defined, preferably in the presence of a base such as a tertiary amine, e.g. triethylamine. preferably in a 

solvent such as dichloromethane. n i n2 r3 71 Qi Q2 

Accordinq to a further feature of the present invention, compounds of lormula I, where.n R« R* R . Z , Q , & 
and S are 2 hereinbefore defined and Z 2 represents an -NH-CO-NH- linkage are prepared by the reatfio of com- 
„n„„d R o formula XIV wherein R 1 R 2 Z\ Q 1 . Q 2 and Q 3 are as hereinbefore defined . wrth compounds of the formula 

defined, and phosgene or a source thereof, preferably by reacting the com- 
no^r 0 Hormula XIV with phosgene or. preferably, bisrtrichloromethyl) carbonate, and by then react.ng the product of 
K£2^^3£2Ll from the compound of formula Ml (for example by reaction with a base such as 
sodiuJ f hydride) The reactions are preferably carried out in suitable solvents such as dich.oromethane and tetrahy- 

dr ° f Accordino to a further feature of the present invention, compounds of formula I, wherein R\ R 2 , R 3 , Z\ 0\ Q 2 
andtfare^ 

of formula XVI wherein RV R 2 , Z 1 , Q 1 , O 2 and O 3 are as 



R 'V Q « 



Q 2 



R 2 0 ° CHO XVI 



hereinbeforedefined with compounds of formula III above, wherein R3 is as hereinbefore defined, followed by reduct.on 
^STS^!^ sodL cyanoborohydride. This process is especiaHy suitable for compounds wherein R 3 
represents an optionally substituted phenyl or naphthyl group. 

Accordinq to a further feature of the present invention, compounds of formula I, where.n R», R , R 3 , Z , Q , Q 
and Sare hereinbefore defined and Z 2 represents a -CH2-NH- linkage, are prepared by the react.on of compounds 
of formula XVII wherein X, R 1 , R 2 , Z 1 , Q 1 , Q 2 and O 3 are as 




CH 2 X 



XVII 



hareinbefore defined and X is preferably bromo, with compounds of formula above, wherein R 3 is as hereinbefore 
defined^e^ 

wherein R 3 represents an optionally substituted heteroaryl group. 

According to a further feature of the present invention, compounds of formula I. wherein R' R . R . ,Z . Q , Q 
and S 'are as hereinbefore defined and Z 2 represents a trans -CH=CH- linkage are prepared by the reaction of com- 

nTsoo^^ 

of a compound of the formula XVIII wherein R 3 is as hereinbefore defined. * represents an aryl. such as 



(R 4 PCH 2 R 3 ) + (X)" XVI " 
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phenyl group, and X represents halo, preferably bromo, with a base such as an alkali metal alkoxide. e.g. potassium 
t-butoxide. The reaction is preterably carried out in a solvent such as tetrahydrofuran. 

According to a further feature of the present invention, compounds of formula I, wherein R 1 , R , n , Z , u , u* 
andSare^ 
5 of formula XIX wherein R 1 , R 3 , Z 1 Q 1 , Q 2 and Q 3 are as 



10 



15 



30 



35 



45 



SO 



R'Z 1 




SOzNHR 3 X)X 



hereinbefore defined, with compounds of the formula V wherein R2 and X are 



R 2 X 



as hereinbefore defined, preferably after treatment with a base such as sodium hydride, preferably in a solvent such 

38 d A^co!dingTorfurther feature of the present invention, compounds of formula I, wherein R\ R 2 , R 3 , P, Q\ Q 2 
and are as hereinbefore defined and Z* represents an -S-CH2- .inkage are prepared by the react™ of compounds 
25 of formula XX wherein R 1 , R 2 , Z\ Q 1 , Q 2 and Q 3 are as 



R'Z 1 




XX 



hereinbefore defined, with compounds of formula X.I above, wherein R 2 and X *^ a * hereinbe ;^ 
erably X is bromo, preferably after reaction with a base such as an alkali metal alkoxide e:g. sod.um methoxde 

According to a further feature of the present invention, compounds of formula I, wherein R>. R< R , Z . a , u 
and Q 3 are as hereinbefore defined and Z 2 represents a -CF 2 -0- linkage, are prepared by the reaction of compounds 
to 0 f formula XXIwherein R 1 , R 2 , Z 1 , Q 1 , Q 2 and Q 3 are wherein 




55 



° 3 CF 2 Br XXI 



R\ R 2 , Z 1 , Q 1 , Q 2 and Q 3 are as hereinbefore defined, with compounds of the formula XXII 

R 3 OH 

wherein R 3 is as hereinbefore defined, preferably with the aid of a base such as sodium hydride, preferably in a solvent 
such as tetrahydrofuran. 
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According to a further feature of the present invention, compounds of formula I, wherein R\ R 2 , R 3 , Z 1 , Q 1 , Q 2 
and Q 3 are as hereinbefore defined and Z 2 represents an -NH-CO-O- linkage, are prepared by the reaction of com- 
pounds of formula XXIII wherein R 1 , R 2 , 2\ Q\ Q 2 and Q 3 are as 



V *0 2 



tfo 0 NCO xx|„ 

hereinbefore defined, with compounds of formula XXII above, wherein R 3 is as hereinbefore defined, preferably with 
the aid of a base such as a tertiary amine, e.g. triethylamine, preferably in a solvent such as dichloromethane. 

According to a further feature of the present invention, compounds of formula I, wherein R 1 , R 2 , R 3 , Z 1 , Q , Q 
and Q 3 are as hereinbefore defined and Z 2 represents an -NH-CH 2 - linkage, are prepared by the reaction of compounds 
of formula XIV above, wherein R 1 , R 2 , Z 1 , Q 1 , Q 2 and Q 3 are as hereinbefore defined, with compounds of the formula 

XXIV wherein R 3 is 

- — r 3 CHO XXIV 

as hereinbefore defined, preferably with the aid of a reducing agent such as sodium cyanoborohydride. 

According to a further feature of the present invention, compounds of formula I, wherein R 1 , R 2 R 3 , Z 1 , Q 1 , Q 
and Q 3 are as hereinbefore defined and Z 2 represents an -NH-S0 2 - linkage, are prepared by the reaction of compounds 
of formula XIV above, wherein R 1 , R 2 , Z 1 , Q 1 , Q 2 and Q 3 are as hereinbefore defined, with compounds of the formula 

XXV wherein R 3 and X 

R 3 S0 2 X XXV 

are as hereinbefore defined, preferably with the aid of a base such as a tertiary amine, e.g. triethylamine, preferably 
in a solvent such as tetrahydrofuran. 

According to a further feature of the present invention, compounds of formula I, wherein R\ R% R , Z , Q , u 
and Q 3 are as hereinbefore defined and Z 2 represents an -O-CO-NH- linkage, are prepared by the reaction of com- 
pounds of formula XI above, wherein R1 , R 2 , Z^ , Q' , Q 2 and Q 3 are as hereinbefore defined, with compounds of formula 
XV above, wherein R 3 is as hereinbefore defined, or with a compound of formula III above, wherein R 3 is as hereinbefore 
defined, and phosgene or, preferably, bis(trichloromethyl) carbonate, preferably with the aid of a base such as a tertiary 
amine, e.g. triethylamine, preferably in a solvent such as dichloromethane. 

According to a lurther feature of the present invention, compounds of formula I, wherein R 1 , R 2 , R , Z , Q , Q 
and Q 3 are as hereinbefore defined and Z 2 represents an -0-CF 2 - linkage, are prepared by the reaction of compounds 
of formula XI above, wherein R\ R 2 , Z\ Q\ Q 2 and Q 3 are as hereinbefore defined, with compounds of the formula 
XXVa wherein R 3 is 

R 3 CF 2 Br XXVa 

as hereinbefore defined, preferably with the aid of a base such as sodium hydride, preferably in a solvent such as 
tetrahydrofuran. 

According to a further feature of the present invention, compounds of formula I, wherein R\ R^, R- 3 , Z , u , u 
and Q 3 are as hereinbefore defined and Z 2 represents an ethynyl linkage, are prepared by the reaction of compounds 
of formula XXVI hereinafter depicted, wherein R 1 , R 2 Z\ Q 1 , Q 2 



18 



EP 0 741 707 B1 




and Q 3 are as hereinbefore defined, with compounds of the formula XXVII 



R 3 X 1 xxv " 



wherein R3 is as hereinbefore defined and * represents an ethynyl group. Preferably the reaction is earned I oul jarth 
the aid of a catalyst, e.g. palladium on carbon, and cuprous iodide, preferably with the aid of a base such as a tertiary 
amine, e.g. triethylamine, preferably in a solvent such as dimethylformamide. 

According to a further feature of the present invention, compounds of formula I, wherein R\ R 2 , R 3 , Z . Q , Q 
and Q3 are as hereinbefore defined and Z 2 represents a -CH 2 -0- linkage, are prepared by the reaction of compounds 
of formula XXVIII:- 




- . A 

R 2 0 Q CH 2 OH 



XXVIII 



wherein R 1 R 2 Z 1 Q 1 Q 2 and O 3 are as hereinbefore defined, with compounds of the formula V above, wherein R3 
and X are as hereinbefore defined, preferably with the aid of a base such as an alkali metal alkoxide, e.g. potass.um 
t-butoxide. The reaction is preferably carried out in a solvent such as tetrahydrofuran. « 71 o1 n2 

According to a further feature of the present invention, compounds of formula I, wherein R , R , R , Z , u , u 
and Q 3 are as hereinbefore defined and Z 2 represents a -CH 2 -0- linkage, are prepared by the reaction of compounds 
of formula XVII above, wherein R\ R 2 , 2\Q\ Q 2 , Q 3 and X are as hereinbefore defined, with compounds of ormula 
XXII above, wherein R 3 is as hereinbefore defined, preferably with the aid of a base such as an alkali metal alkoxide, 

e.g. potassium t-butoxide. . 9 3 , 0 , n2 

According to a further feature of the present invention, compounds of formula I, wherein R 1 , R% R , Z , Q , u 
and Q 3 are as hereinbefore defined and Z 2 represents a -CO-CO-NH- linkage, are prepared by the reaction of com- 
pounds of formula XXIX wherein R 1 , R 2 , Z 1 , Q 1 , Q 2 and Q 3 are as 




r2q Q COCOOH 



XXIX 



hereinbefore defined, wrth dichloromethyl methyl ether in dichloromethane, followed by reaction with compounds of 
formula III above, wherein R 3 is as hereinbefore defined, preferably with the aid ol a base such as sodium hydr.de, 
preferably in a solvent such as tetrahydrofuran. 

According to a further feature of the present invention, compounds of lormula I, wherein R>, R 2 , R», Z , Q , Q 
and Q3 are as hereinbefore defined and Z 2 represents a -CO-CO- linkage, are prepared by the oxidation of compounds 
of formula VI above, wherein ff, R 2 , R 3 , Z\ Q\ Q 2 and Q3 are as hereinbefore defined, for example by reaction with 
pyridinium dichromate, preferably in a solvent such as dichloromethane. This reaction is particularly suitable for com- 
pounds wherein R 3 represents a heteroaryl, preferably an optionally substituted pyndyl, group. 
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According to a further feature of the present invention, compounds of formula I. wherein R , R , R , Z Q . Q 2 
and Q 3 are as hereinbefore defined and Z 2 represents a trans -N=N- linkage, are prepared by the reaction of compounds 
of formula XXX wherein R\ R 2 , R 3 , Z\ Q\ Q 2 and Q 3 are as 



Q' 

I. *° 2 

LA 



r*0 q (NaT (BF 4 y 



XXX 



hereinbefore defined, with compounds of the formula XXXI wherein R 3 is as 



R 3 H XXXI 



hereinbefore defined, preferably with the aid of a base such as lithium diisopropylamide. 

Accordinq to a further feature of the present invention, compounds of formula I, wherein R , R , H", t , u > u 
and Q3 are as hereinbefore defined and Z represents a -CH 2 -S- linkage, are prepared by the reaction of ^pouncte 
of formula XVII, wherein X, R', R 2 , Z\Q\ Q 2 and Q 3 are as hereinbefore defined, with compounds of the formula 
XXXIII wherein R 3 



R 3 -SH X™" 



isashereinbetorede^^ 

According to a further feature of the present invention, compounds of formula I. wherein R 1 , R , R , Z , u , u 
and Q 3 are as hereinbefore defined and 7? represents a -CH 2 -CO- linkage, are prepared by the oxidation of compounds 
of formula XXXIV 




CH 2 — CH-R 3 
I 

OH XXXIV 



wherein R1 R 2 R 3 Z 1 CP Q2 and Q 3 are as hereinbefore defined. The oxidation is carried out. for example, by reaction 
with oxalyl chloride and dimethyl sulfoxide, in a solvent such as dichloromethane, and preferably at a temperature 
lower than -65°C. Alternatively, the oxidation is carried out by reaction with chromium trioxide in the presence of 

3 ' 5 ^ordir, P g to T further feature of the present invention, compounds of general formula I are prepared by intercon- 
version of other compounds of general formula I. 

For example, compounds of lormula I wherein R\ R 2 , R 3 , Z 1 , Q 1 , Q 2 and Q 3 are as hereinbefore defined, and Z 2 
represents a cis -C=C- or cis -N=N- linkage are prepared by the action of ultraviolet radiation upon their transfers. 

As another example, compounds of formula I wherein R' , R 2 , R 3 . Z 1 , Q 1 , Q 2 and Q 3 are as here.nbelore defined, 

V preferably represents oxygen, and Z 2 represents an -SO-CH 2 - linkage are prepared by the oxidation o correspond- 
ing compounds wherein 7? represents an -S-CH 2 - linkage. For example, the oxidation can be earned out by means of 
potassium hydrogen peroxomonosutfate in a medium such as aqueous methanol. • „ wHrfb-d 
P As another example, compounds of formula I wherein *\ R 2 , R 3 , T. Q\ Q 2 and Q 3 are as hereinbefore defined, 

V preferably represents oxygen, and Z 2 represents an -S0 2 -CH 2 - linkage are prepared by the oxidation of correspond- 
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ing compounds wherein Z 2 represents an -S-CH 2 - .inkage. For example, the oxidation can be carried out by means o, 
sodium iodate in a medium such as aqueous methanoL he reinbe1ore defined, 

As another example, compounds of formula I where n R\ R . R .Z . C ^ a "° wherejn R i , r2 , 

za represents a -CZCHa- linkage, and Z '^^^^S^SS^SSTm^ Z represents oxygen, by 
R 3, r . qi. oa and 03 are as ?Lf^^^ 

reaction wrth phosphorus pentasuH.de or 2,4-b,s( ^^^J^^ fom 0 > C * the reflux temperature, 
ably in a solvent such as pyridine or toluene, and preferably at a temgrature ^ gre as hereinb efore defined, 

Asanother example, compounds^ 
Z and * preferably each represent Wn,^»«hjJ*J« J corresponding compounds of formula I 

wherein R 1 , R 2 , Q 1 . Q 2 . Q • Z. 21 and f are as ! °„L n with a Der oxvacid e g , 3-chloroperbenzoic acid, pref- 
an alkylthio or aryithio group, preferably by rSemperatu e. Alternatively, the oxidation is 

erably in an inert solvent, e.g. dichloromethane, preferably at «"« r "^P conveniently in a solvent such 
carJd out by reaction with a peroxomonosulfate e.g. ^^^^^^^^ latter method 
as methane., buffered to about P H 5. at R2 °" M * * 

is preferred for compounds contammg an acid-labile group s"* as those ™ opent . 2 . enylox y gr0 up. 
ca ?bon double bond between its beta- and SZvZSJSl hereinbefore defined, 

Asanotherexamp,e.co m « 
and Z is preferably oxygen, and R J is as nereirroerore ue ag h8roinbc1ore 

the reduction of the ^^^^^S^ at iTcarbonyi o. p^ably, alkoxycarbony. group, pref- 

erably at or near room temperature ^ as he reinbefore defined, 

As another exarnp.e, -efi^aTd contains a formy. group are prepared by 

Z preferably being an oxygen atom, and R" is as ™™, Rl r2 q i q2 q s z Z 1 and Z 2 are as hereinbefore 
.neoxidationofthecorresponding compounds ^^^^^^^liZ^ by reaction wtth oxafy. 
defined and R3 is as hereinbefore defined and ^^^^^^ a t a temperature lower than 

r^s^ r - pyridine ' pre,erab,y in ,he 

presence of an amine such as triethylamine. preferabfy a. ,or "f^S'z'^andZ 2 are as hereinbefore defined. 

Asanotherexample^pounjof^ group are prepared b , he 

and Z is preferably oxygen, and R 3 is as , tf q3 z z1 d ^ are as hereinbefore 

reduction of the corresponding compounds of formuta I wherein R ^ Q ^ jn addic 

defined and R3 is as hereinbefore defined and conteins aW 

conditions, e.g. in acetic acid, preferably a, or above ^ J^SSZSTinlK presence of ferric chtoride and 
Alternative^ the reduction are carried out by ^^^^^^LL about 25'C and 80'C. This 
activated carbon, conveniently in a solvent such as metha °'' a ^7^ t c h as those wherein the moiety *0- 
,atter method is preferred for compounds containing ^J^^^^L e g. a cyc.opent-2-enyloxy group, 
contains a carbon-carbon double bond between its beta and gamma-carbon am 9 V as P hefeinbe1ore defjned , 
As another example, compounds of formula I wherein R^R <f an alkanoylamino or aroylamino group are 
and Z is preferably oxygen, and R3 is as ^^^^^^SSS here inbe Je defined and R3 
prepared from compounds of formula I pre feSly by means of reaction with the appropriate acid 

represents a heteroaryl group containing one or >»^»f^£ ^ be carried out by means of reaction 
oxygen atoms, can be oxidised to the ^^^^^Z^ at or above room temperature at 
with a mixture of hydrogen peroxide and T^^* < ^£" for example m«h.oroperoxybenzoic acid in 
, 60-90'C. Alternatively, the oxidation is carried out by ^^^^mMun to reflux, preferably at ele- 
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N-oxide of a compound of formula I wherein Q\ 0* or Q* represents a nitrogen atomin ,ts ox.dised form an d R 
represents a hete^ryl group containing one or more nitrogen ring atoms in its oxidised form c :an be reduced to a 
nitrogen atom. For example, the N^xide group in the group R* in such a compound can be reduced to a ^nrtrogen 
leaving the other N-oxide group unchanged. The reduction of an N-oxide group may be earned out by reaction wrth 
SXrus tetraiodide in an inert solvent, such as dtehloromethane. preferably at or near room by 
reaction with a ch.orotria.kylsilane, preferably chlorotrimethylsilane, in the presence of 

e.g. potassium iodide, in an inert solvent, e.g. acetonitrile, at a temperature between about O'C and about room tern- 
Derature, preferably below room temperature. 

As another example, compounds of formula I wherein R> is as hereinbefore defined and is substtuted on rts alpha- 
carbon atoJn by fluorine and V is sulfur, and Qi, tf. Q». R* and Z* as hereinbefore defined, are prepared by the 
reaction of xenon difluoride with corresponding compounds of formula I wherein said alpha-carbon ^ 
genatomsinsteadof said fluorine atoms. The reaction is conveniently carried out in a solvent, such asdichloromethane, 
in the presence of a molecular sieve, and in an inert atmosphere, at a low temperature e.g. at or near 0 C. 

As -anotherexamp.e, compounds offormula.whereinRi.R^Q^, tf,Q3.Z. Z i andZ^ are 
and RSrepresentsaheteroaryl group containing one or morenitrogenringatomsbutcw 
aTe prepared by the reduction of the corresponding compounds of formula I v»here.nR3 does carry one or more halogen, 
e g chlorine, substituents, for example by means of ammonium formate in the presence of a palladium catalyst 

It will be apparent to those skilled in the art that compounds of the present invention may contain asymme nc 
centers. These asymmetric centers may independently be in either the R or S configuration. It will also be apparent to 
those skilled in the art that certain compounds of thaJnyention may also exhibit geometrical isomerism, .he present 
invention comprises the individual geometrical isomers and stereoisomers and m ^ ures ,her ^ m forexamDie 
Such isomers can be separated from their mixtures, by the application or adaptation of known methods, for examp e 
chromatographic techniques and recrystallization techniques, or they are separately prepared from the appropriate 
isomers of their intermediates, for example by the application or adaptation of methods described herein 
25 The compounds of the present invention are useful in the form of the free base or acid or in the form of a pharma- 

ceutically acceptable salt thereof. All forms are within the scope of the invention 

Where the compound of the present invention is substituted with a basic moiety, acd addition salts are formed 
and are simply a more convenient form for use; and in practice, use of the salt form inherently amounts to use mo the 
free base form The acids which can be used to prepare the acid addition salts include preferably those wh,ch produc^ 
30 when combined with the free base, pharmaceutical* acceptable salts, that is, salts ^°^ n ^ ° £ 

patient in pharmaceutical doses of the salts, so that the beneficial inhibitory effects on TNF and PDE ^nherenl :m Mthe 
free base are not vitiated by side effects ascribable to the anions. Although pharmaceutical* acce P teb ^" S a 2 u t 
basic compounds are preferred, all acid addition salts are useful as sources of the free base form even f the particular 
salt, per se, is desired only as an intermediate product as, for example, when the salt ,s formed only for p eposes of 
purification, and identification, or when it is used as intermediate in preparing a pharmaceu, ^ 
"on exchange procedures. Pharmaceutical* acceptable salts within the scope of the invention are those denved from 
the following acids: mineral acids such as hydrochloric acid, sulfuric acid, phosphoric acd and sulfamic acid and 
organicacids such as acetic acid, citric acid, lactic acid, tartaric acid, ma.onic acid, 
acid, benzenesulfonic acid, p-toluenesutfonic acid, cyclohexylsulfamic acid. qu.n,c acid, and the l.ke. Th^ 

acid addition salts comprise the following: hydrohalides, e.g. hydrochloride and hydrobrom.de. sulfate phosphate, 
nitrate, sulfamate, acetate, citrate, lactate, tartarate, malonate. oxalate, salicylate, propionate , s 
maleaie methylene-bis-p-hyd roxynaphthoates, gentisates, mesylates, iseth.onates and di-p-toluoyttartratesmeth- 
anesulfonate, ethanesulfonate, benzenesu.fonate, p-toluenesulfonate, 

According to a further feature of the invention, acid addition salts of the compounds of th.s invention are prepared 
by reaction of the free base with the appropriate acid, by the application or adaptation of known methods. For example^ 
the acid addition salts of the compounds of this invention are prepared either by dissofving the free base n aqueous 
or aqueous-alcohol solutton or other suitable solvents containing the appropriate acd and .solat.ng the salt by evapo- 
rating the solution, or by reacting the free base and acid in an organic solvent, in which case the salt separates directly 
or can be obtained by concentration of the solution. 

The acid addition salts of the compounds of this invention can be regenerated from the salts by the app k» Uon or 
adaptation of known methods. For example, parent compounds of the invention can be regenerated from the r acd 
addrtion salts by treatment with an alkali, e.g. aqueous sodium bicarbonate solution °r aqueous ammo "^'° n and 
Where the compound of the invention is substituted with an acidic moiety, base addrt.on salts may be formed and 
are simply a more convenient form for use; and in practice, use of the satt form inherently amounts to ^use d Uhe free 
acid form The bases which can be used to prepare the base addition salts include preferably those which produce^ 
when combined with the free acid, pharmaceutical^ acceptable salts, that is, salts whos e nations are <°*» 
animal organism in pharmaceutical doses of the salts, so that the beneficial mNbrtory effects on TNF anc i PDEj nherent 
in the tree acid are not vitiated by side effects ascribable to the cations. Pharmaceut,cally acceptable salts, including 
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w 0 v nm ni« alkali and alkaline earth metal salts, within the scope ot the invention are those derived from the following 
S^TSIJ^^C^ Potassium hydroxide, calcium hydroxide, aluminum hydroxide Irthium hy- 
droxidem^lsium hydroxide, zinc hydroxide, ammonia, ethylenediamine, N-methyhglucamtne lysine a g^ne. 
S^SneNN^Lzylethy^ 

Srm?ne Piperazine, tris^ydroxymethyl)aminomethane, te.ramethylammonium hydroxide, and the ^like. 
TS^SSv^ndi of the present invention may be obtained by contacting a hydride, hydrox.de carbonate 
or simt eact° e compound ot the chosen metal in an aqueous or organic solvent with the free ac-d form of the 
cirou^d Caqueous solvent employed may be water or it may be a mixture of water wrth an organic sofvent, 

orTester such as ethyl acetate. Such reactions are normal* conducted at ambient temperature but they may, .f 

deS 't*::T:t:ZTo^ present invention may be ^ by contacting an amine in an aqueous or 
oroa^ sdvent w ht ne P ,ree acid form of the compound. Suitab.e aqueous solvents include water and mix ureso, 

SUCh Th S e ZZm^ZTe ^^T!£^L can be regenerated from the salts by the application 
oradSat^^^ 

addition salts by treatment with an acid, e.g. hydrochloric acid. , miantinn Ho nm form stable salts 

As will be self-evident to those skilled in the art, some ot the compounds of this invention do not form stable sans^ 
HowlT actd action salts are most likely to be formed by compounds of -this invention wherein P? represent a 
££Tmm5 group and/or wherein R3 contains an amino group as a substituent. Preferable acid 

aSn saT ol he compounds of the invention are those wherein * is other than an acd labile group. 

As Z I as big useful in themsefves as active compounds, salts of compounds of the .nventton , are usef 1 for the 
purposes of purification of the compounds, for example by exploitation of the solubility differences between the salts 
She paVent compounds, side products and/or starting materials by techniques well known to those skilled i he art 
t wK aoZem to those skilled in the art that certain compounds of formula I can exhibit isomerism, for example 
<J^£^*5#M isomerism. Geometrical isomers inc.ude the cis and trans forms of compounds of 
fh^vtSnS alkenyl or diazenyl moieties. All isomers within formu.a I, and their mixtures, are withm the scope 

^^rhisomerscanbeseparatedfrom their mixtures, ^^app^orad^-kr^^to^ 
chromatographic techniques and recrystallization techniques, or they are separately ' P^ed f rom ^ appropnate 
isomers of their intermediates, for example by the application or adaptation of methods described here.n^ 
isomers uieir ^ ^ ^ by the app|icati or adaptet^ o, known methods, for 

ovamnlo mplho d S as described in the Reference Examples or their obvious chemical equivalents. 

^eCtcl^ 

from compounds of formula XXXV wherein ff, R 2 , Q\ Q 2 . Q 3 and T are as hereinbefore defined, by the 



r 2 o / ^° 3 ^ V cooh XX xv 



application or adaptation of known methods for the preparation of acid halides from carboxylic acids. For example 
whenl in compound of formula I. represents a chloro, the reaction can be carried out by means of thiony. chloride or. 

pre.erabry. ^^^^SZ^ST^. Q 3 and 7> are as hereinbefore defined, are prepared by 

theSr^ 

b rrrSns d reacl with potassium permanganate, or with a mixture of sulfamic acd and sod.um ch.onte ,n aceuc 
acid or wrth sodium chlorite in the presence of sodium dihydrogen phosphate. 

CompounS of formu.a XVI. wherein W. R 2 , Q«. Q 2 , Q 3 and V are as hereinbefore defined, are prepared from 
compounds of formula XXXVI 
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CH0 XXXVI 



wherein R 1 , Q 1 , Q 2 , Q 3 and Z 1 are as hereinbefore defined, by reaction with compounds of the formula: 

R 2 X v 

wherein R 2 and X are as hereinbefore defined, and X is preferably bromo, preferably in the presence of a base, for 
example an alkali metal hydride, e.g. sodium hydride, an alkali metal hydroxide or carbonate, e.g. sodium hydroxide 
or carbonate, or an amine, preferably a tertiary amine, e.g. triethylamine or pyridine, optionally in an inert solvent, for 
example dichloromethane, dimethylformamide. or an ether, e.g. diethyl ether or tetrahydrofuran, preferably at a tem- 
perature from 0°C to the reflux temperature, or alternatively by reaction with compounds of the formula XXXVII 

R 2 OH XXXV' 1 

wherein R 2 is as hereinbefore defined, preferably in the presence of a compound such as diisopropyl azodicarboxvlate. 

Alternatively compounds of formula XXXV above, wherein R 1 , R 2 , Q 1 , Q 2 , Q 3 and 7> are as hereinbefore defined, 
are prepared by the hydrolysis of compounds of formula XXXVIII 




XXXVIII 

wherein R 1 R 2 , Q\ Q 2 , Q 3 and Z> are as hereinbefore defined, e.g. by reaction with a base, such as an alkali metal 
carbonate or bicarbonate in the presence of water, followed by reaction with an aqueous acid such as dilute hydrochloric 
acid. 

Compounds of formula XXXVIII above, wherein R', R 2 , Q\ Q 2 , Q 3 and Z 1 are as hereinbefore defined, can be 
prepared from compounds of formula XXXIX wherein R 1 , Q 1 , Q 2 Q 3 and Z 1 are as herein before defined, by reaction 

R'Z 1 




COOMe XXX|X 

with compounds or the formula XXXVII, wnerein R 2 is as hereinbefore defined, preferably in the presence of diisopropyl 
azodicarboxylate and triphenylphosphine. 

Alternatively, compounds of formula Vila, wherein Z 1 , R 1 , R 2 , and R 5 are as hereinbefore defined, and Q 1 and 
are CH, and Q 3 is nitrogen, are prepared by reaction of compounds of formula XXXXII:- 
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XXXXII 



wherein X, Z 1 , R 1 and R 5 are as hereinbefore defined, with compounds ol formula XXXXIII:- 

R 2 OM XXXXIII 

wherein R 2 is as hereinbefore defined and M represents an alkali metal, e.g. sodium, atom, preferably in the presence 
of a base, for example alkali metal or alkali metal hydride, such as sodium or sodium hydride, without co-solvent or in 
the presence of an inert solvent, such as tetrahydrofuran, from about room temperature to reflux, preferably at about 
room temperature. 

Compounds of formula XXXXII, wherein X, Z 1 , R 1 and R 5 are as hereinbefore defined, are prepared by the reaction 
of compounds of formula XXXXIV:- 




XXXXIV 



wherein X, Z 1 and R 1 are as hereinbefore defined, with compounds of formula XXXXV: - 

R 5 OH XXXXV 

wherein R 5 is as hereinbefore defined, preferably using the compound of formula XXXXV as the solvent, from about 
room temperature to reflux. 

Compounds of formula XXXXI V, wherein X, R 1 and Z 1 are as hereinbefore defined, are prepared from compounds 
of formula XXX:- 




xxxxv 



wherein X, R 1 and Z 1 are as hereinbefore defined, by adaptation of procedures described by K.R.Reistad et aL, Acta. 
Chemical Scandanavica B, 28, 667-72 (1974), incorporated herein by reference. 

Compounds of formula XXXXV above, wherein X, R 1 and Z 1 are as hereinbefore defined, are prepared by the 
reaction of compounds of formula XXXXVI:- 
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20 



25 




XXXXVI 

wherein X and Z 1 is as hereinbefore defined, with compounds of formula XXXXVII, wherein R 1 is as hereinbefore 
10 defined, by adaptation of 

(R 1 ) 2 S0 4 XXXXVII 

is procedures described by K.R.Reistad et a/., Acta. Chemica. Scandanavica B, 28, 667-72 (1974), incorporated herein 
by reference. 

Compounds of formula VI above, wherein R 1 , R 2 , R 3 , Q 1 Q 2 , Q 3 and Z 1 are as hereinbefore defined, are prepared 
by the reaction of compounds of formula XXXX wherein R 1 , R 2 Q 1 , Q 2 , Q 3 and Z 1 are as hereinbefore defined 



XQ 1 



r2 ° a xxxx 



30 



and X represents halo, e.g. bromo, with compounds of the formula XXXXI 

R 3 CH2CHO XXXXI 



wherein R 3 is as hereinbefore defined, in the presence of a base such as butyl lithium, preferably at a low temperature. 

Alternatively, compounds of formula VI above, wherein R 1 , R 2 R 3 Q 1 , Q 2 Q 3 and Z 1 are as hereinbefore defined, 
are prepared by the reaction of compounds of formula XVI above, wherein R 1 , R 2 Q 1 , Q 2 Q 3 and Z 1 are as hereinbefore 
defined, with compounds of the formula VIII above, wherein R 3 is as hereinbefore defined, in the presence of a base 
such as lithium diisopropylamide (usually prepared in situ from butyl lithium and diisopropylamine), preferably at a low 
temperature. 

For example, phenols and thiophenols of formula XIX above, wherein R 1 , R 3 Q 1 , Q 2 , Q 3 and Z 1 are as hereinbefore 
defined, are prepared by the alkaline hydrolysis of their benzoyl esters, which themselves are prepared by reaction of 
the benzoyl esters of the corresponding sulfonyl chlorides having reacted with compounds of formula III above, wherein 
R 3 is as hereinbefore defined. The said sulfonyl chlorides are prepared by the action of thionyl chloride on the corre- 
sponding sulfonic acids, which themselves are prepared by insertion of the sulfo-group into the benzene ring by the 
action of chlorsulfonic acid. 

Compounds of formula XXI, wherein R 1 , R 2 Q 1 , Q 2 Q 3 and Z 1 are as hereinbefore defined, are prepared by the 
reaction of bromine in carbon tetrachloride and ultraviolet radiation on the corresponding -CHF 2 compounds, which 
themselves are prepared by the action of sulfur tetrafluoride and hydrofluoric acid on compounds of formula XVI above, 
wherein R 1 , R 2 Q\ Q 2 Q 3 and Z 1 are as hereinbefore defined, in the presence of pyridine. 

Compounds of formula XXIX above, wherein R 1 , R 2 , Q 1 , Q 2 Q 3 and Z 1 are as hereinbefore defined, are prepared 
by the reaction of selenium dioxide on the corresponding acetophenones in the presence of pyridine. 

Compounds of formula XXXIV above, wherein R 1 , R 2 R 3 Q 1 , Q 2 , Q 3 and Z 1 are as hereinbefore defined, are 
prepared similarly by the reaction of the corresponding phenylacetaldehyde derivatives with compounds of formula 
XXXI above, wherein R 3 is as hereinbefore defined, in the presence of a base such as lithium diisopropylamide. 

Compounds of formula XXVIII above, wherein Z 1 represents oxygen, Q 1 and Q 3 represent CH, and Q 2 represents 
a nitrogen atom, and R 1 and R 2 are as hereinbefore defined are prepared from compounds of formula XXXXVII I :- 
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XXXXVIII 



10 



15 



wherein R 1 and R 2 are as hereinbefore defined, and P represents a protecting group, such as a silyl group, for example 
f-butyldimethylsilyl, or a trityl group, by reaction with an excess or a catalytic quantity of aqueous acid, for example 
formic acid, trifluoroacetic acid or acetic acid, neat or in the presence of a co-solvent, for example ethyl acetate, at a 
temperature from about room temperature to about 100°C. 

Compounds of formula XXXXVIII above, wherein R 1 * R 2 and P are as hereinbefore defined, are prepared by the 
reaction of compounds of formula XXXXIX:- 



20 



YO, 



NH 




.OP 



XXXXIX 



25 



30 



wherein Y represents pi or R 1 , pi represents a protecting group, such as a benzyl group, and R 1 and P are as here- 
inbefore defined, (1) where Y of formula XXXXIX represents R 1 , with compounds of formula XXXVII, wherein R 2 is as 
hereinbefore defined, in the presence of a dialkyl diazodiarboxylate, for example diisopropyl diazodicarboxylate, and 
a phosphine, preferably a triarylphosphine, such as triphenyl-phosphine, in an inert solvent, for exampl toluene or an 
ether, such as tetrahydrof uran or diethyl ether, at a temperature from about -20°C to reflux, or (2) where Y of formula 
XXXXIX represents P 1 , a protecting group as hereinbefore defined, then a compound of formula XXXXIX is treated as 
in procedure (1) immediately hereinbefore described to prepare compounds of formula L- 



35 




40 wherein Y is P 1 , and P. P 1 and R 2 are as herein beforefore defined, that are then selectively deprotected to remove 
Pi as a benzyl group, for example by hydrogenolysis in the presence of a supported metal catalyst, such as 5% pal- 
ladium on charcoal, in an inert solvent, for example ethyl acetate, or preferably ethanol to yield compounds of formula 
Ll:- 



50 




wherein P and R 2 are as hereinbefore defined, that are then alkylated with compounds of formula Ll> 
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wherein R 1 and X are hereinbefore defined, in the presence of a base, for example an amine, such as 1 ,8-diazabicyclo 
[5.4.0]undec-7-ene, or preferably an alkali metal carbonate, such as potassium carbonate, in an inert solvent, for ex- 
ample dimethylformamide, at a temperature from about 0°C to about 120°C. 

Compounds of formula XXXXIX above, wherein Y and P are as hereinbefore defined, are prepared by the reaction 
5 of compounds of formula Lll> 



70 




is wherein Y is as hereinbefore defined, with compounds of formula Llll:- 

PX LIN 

20 wherein P and X are as hereinbefore defined, preferably in the presence of base, for example an amine, preferably a 
tertiary amine, for example triethylamine or preferably 4-dimethylaminopyridine, in an inert solvent, for example dimeth- 
ylformamide or tetrahydrofuran, at from about room temperature to about 120°C, preferably from about 60°C to about 
100°C. 

Compounds of formula LI I above, wherein Y is as hereinbefore defined, are prepared from compounds of formula 
25 LIV:- 



30 




35 wherein Y is as hereinbefore defined, by adaptation of the procedures described by H.C.Beyerman, Receueil, 77^ 
249-57, (1958) and European Patent 204207 (20/05/86), incorporated herein by reference. 

Compounds of formula LIV wherein Y is as hereinbefore defined, are prepared by the reaction of compounds of 
formula LV:- 

40 



45 




with compounds of formula XXXXVII above, wherein R 1 is as hereinbefore defined, by adaptation of the alkylation 
procedure described by H.C.Beyerman, Receueil, 77, 249-57, (1958) and European Patent 204207 (20/05/86), incor- 
so porated herein by reference. 

Compounds of formula Vila, wherein Z 1 represents an oxygen atom, Q 1 and Q 3 represent CH, Q 2 represents N, 
and R 1 , R 2 and R 7 are as hereinbefore defined are prepared by the reaction of compounds of formula LVI:- 



55 
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V^NH 

O ^ COOR 5 LVI 

wherein R 1 and R 5 are as hereinbefore defined, with compounds of formula XXXVII above, wherein R 2 is as herein- 
io before defined, in the presence of a dialkyl diazodiarboxylate, for example diisopropyl diazodicarboxylate, and a phos- 
phine, preferably a triaiylphosphine, such as triphenylphosphine, in an inert solvent, for example toluene or an ether, 
such as tetrahydrof uran or diethyl ether, at a temperature from about -20°C to reflux. 

Compounds of formula LVI above, wherein R 1 and R« are as hereinbefore defined, are prepared by the reaction 
of compounds of formula LVII:- 



15 



20 



35 



40 



45 




COOH LVIl 



25 wherein R 1 is as hereinbefore defined, with compounds of formula XXXXV, wherein R 5 is as hereinbefore defined, in 
the presence of an acid, preferably a mineral acid, for example sulphuric acid, or preferably hydrogen chloride, at a 
temperature from about 0"C to reflux, preferably at an elevated temperature. 

Compounds of formula LVI I above, wherein R 1 is as hereinbefore defined, are prepared from compounds of formula 
Lll above, wherein Y is R 1 , and R 1 is as hereinbefore defined, by adaptation of the procedure described by H.C. 
30 Beyermari, Receueil, 77. 249-57, (1958), incorporated herein by reference. 

Compounds of formula XXVIII above, wherein Q' and Q 2 are N, Q3 is CH, Ri R 2 are as hereinbefore defined, and 
Z 1 represents an oxygen atom, are prepared from compounds of formula LVIII 




OCOR 4 

LVIII 



wherein R\ R 2 , and R" are as hereinbefore defined, by reaction with aqueous alkali metal hydroxide or carbonate, 
such as potassium hydroxide or preferably potassium carbonate, in an inert co-solvent, such as methanol, at a tem- 
perature from about room temperature to reflux. 

Compounds of formula LVIII above, wherein R 1 , R 2 , and R 4 are as hereinbefore defined, are prepared from com- 
pounds of formula LIX:- 



50 




wherein R 1 and R 2 are as hereinbefore defined (prepared by adaptation of the method of M.Ogata and H.Kano, J. 
Heterocyclic Chem., 11, 29-35, (1963), incorporated herein by reference), by reaction with compounds of the formula 
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LX:- 



(R 4 CO) a O LX 

wherein R* is as hereinbefore defined, preferably a methyl group, using compound LX as solvent, at about room 
temperature to reflux, preferably at elevated temperature. 

The present invention is further Exemplified but not limited by the following illustrative Examples which illustrate 
the preparation of the compounds according to the invention. The Reference Examples illustrate the preparat.on of 

The oxaSiphatic groups attached to the 2-oxy moiety in the compounds according to the invention are obtained 
from the corresponding hydroxy or halo substituted oxaaliphatic compounds. Aldrich® is an example of a source for 
hydroxy or halo substituted oxaaliphatic compounds such as 3-hydroxytetrahydrofuran. tetrahydro-4H-pyran-4-o , te - 
rahydropyran-2-methanol, tetrahydro-2H-2-methyl bromide, tetrahydro-3-fu^lmethanol, tetrahydrofuryl alcohol, tet- 
rahydrofuryl chloride, 1-methoxy-2-propanol, 2-methoxyethanol, 2-methoxyethyl chloride, 3-methoxy-1 -butanol ,2-iso- 
propoxyethanol, 3-ethoxy-1 -propanol, 2-ethoxyethanol, 4«hloro-tetrahydropyran, 2K*loroethylether, 2-butoxye hanol 
and 2-(2-butoxyethoxy)ethanol. Other hydroxy substituted oxaaliphatic compounds that are used according to the in- 
vention and references for preparing them, incorporated herein by reference, include: 4-met ^f^^ 
3-ol (J Colonge et al Bull See. Chim. France, 61 9-25 (1 965)), 2-(prop-2-yn-1 -oxy)ethanol (U.S. Patent No. 3.048.598 
issued August 7 1962 to W. Croxall et al.), (3,4-dihydro-2H-pyran-6-yl)methanol (A. Lebpuc et al- Synthesis , 610-13 
(1979)) (3.4-dihydro-2H-pyran-2-yl)methanol (C. Fehr et al., Helv. Chim. Acta, 64, 1247-56 (1981)), 7-oxab.cydo 
2.2.1 -heptan-2-ol (P. Flury et al.. Helv. Chim. Acta, Tj. 1017-24 (1988)), 

al.. Tetrahedron. 44, 389-92 (1988)), endo-2-oxabicyclo[2.2.1]hept-6-ol (L. Spurlock et al., JACS, 94, 2707-11(1972)), 
exo-2-oxabicyclo[2.2.1]hept-6-ol L. Spurlock et al., jbjd} and (R. Saf et al., jbjl). 

In the nuclear magnetic resonance spectra (NMR) the chemical shifts are expressed in ppm relative to tetrame- 
thylsilane. Abbreviations have the following significance: s=singlet; d=doublet; t=triplet; m=multiplet; dd=doublet of 
doublets; ddd=doublet of doublets of doublets; dt=doublet of triplets, b=broad. 

EXAMPLE 1 Compounds A and B 

To a stirred solution of 3.5-dichloro-4-aminopyridine (1.63 g) in dry dimethylformamide (30 mL) was added I por- 
tionwise a suspension of sodium hydride (0.8 g of a 60% oil dispersion) over 15 minutes. To this solution was added 
dropwise a solution of 4-methoxy-3-(tetrahydro-3-furyloxy)benzoyl chloride (2.7 g; prepared as in Reference Example 
115) in dry dimethylformamide (10 mL) and the solution stirred for 3 hours. Water (50 mL) was added and the so ufion 
concentrated to low bulk. Water (100 mL) was added and the mixture extracted with ethyl acetate (2 x 150 mL). The 
organic layers were combined, dried (MgS0 4 ) and concentrated to give an oil. The residue was purrfied by flash chro- 
matography on silica gel, eluting with a mixture of ether and pentane (7:3 v/v), to g.ve (2.4 g) of W^ 3 / 5 ^' 0 ' 
4-pyridyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide m.p. 116-118'C. (Elemental analysis: C, 53.2; H.4.2; CI, 

18 2- N 7 4- calculated: C, 53.3; H, 4.2; CI, 18.2; N, 7.4%]. 

' By proceeding in a similar manner, but replacing 4-methoxy-3-(tetrahydro-3-furyloxy)benzoyl chloride with 4-meth- 
oxy-3-(tetrahydro-4-pyranyloxy)benzoyl chloride (prepared as in Reference Example 51), there was prepared (± -N- 
(3 5KJichloro-4-pyridyl)-4-methoxy-3-(tetrahydro-4-pyranyloxy)benzamide as a colorless solid, m.p. 116-118C (de- 
comp.). [Elemental analysis: C, 54.4; H, 4.9; N, 6.6%; calculated: C, 54.4; H, 4.6; N, 7.0%]. 

EXAMPLE 2 Compound C 

To a suspension of (±)-N-(3,5-dichloro-4-pyridyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide (1.5 g, which is 
prepared as in Example 1 ) in glacial acetic acid (20 mL) was added a solution of 30% w/w aqueous hydrogen perox.de 
(8 mL) and the solution heated at 80°C for 5 hours. After cooling, water (10 mL) was added and the solution evaporated 
to low bulk under reduced pressure. The residue was carefully basified with the minimum quantity of 6N NaOH solution 
and then neutralized to pH 7 wrth concentrated HCI. The solution was extracted with ethyl acetate (2 x 50 mL) and he 
combinedorganicextractsweredriedoverMgS04andconcentratedtogiveapaleyellowsolid.Thesolidwa S sub]e 

to flash chromatography on silica gel, eluting with ethyl acetate and then methanol/ethyl acetate (1:9 , to give t0£ Ig 
(±)-N-(3 5-dichloro-1-oxido-4-pyridinio)-4-methoxy-3-(tetrahydro-3-furyloxy)benzam.de, m.p. 168-170 C. [Elemental 
analysis'- C, 51.1; H, 4.1; CI, 17.6; N, 6.9%; calculated: C. 51.15; H, 4.0; Cl.17.8; N, 7.0%] 
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EXAMPLE 3 Compound D 

Sodium hydride (0.34 g) was added portionwise to a stirred solution of 4-amino-3,5-dichloropyridine (0.7 g) in dry 
dimethylformamide (30 mL) and stirred at room temperature under an atmosphere of nitrogen for one hour. A solution 
of 4-difluoromethoxy-3-(tetrahydro-3-furyloxy)benzoyl chloride (1.25 g), that was prepared as described hereinafter in 
Reference Example 43), in dry dimethylformamide was added dropwise and stirred at room temperature under nitrogen 
for 3 hours. The reaction mixture was poured onto water (100 mL) and extracted with ethyl acetate (2 x 100 mL). The 
combined extracts were washed with brine, dried with MgS0 4 , evaporated under reduced pressure and purified by 
mplc eluting with ether to give (±)-N-(3,5-dichloro^-pyriayi^ as 
a white solid (0.86 g). m.p.118-120°C. [Elemental analysis: C, 48.85; H, 3.39; N, 6.57 CI, 16.78%; calculated: C, 48,7; 
H, 3.37; N, 6.68; CI, 16.92%). 

EXAMPLE 4 Compound E 

Hydrogen peroxide (27.5%, 3 mL) was added to a solution of (±)-N-(3,5-dichloro-4-pyridyl)-4-difluoromethoxy-3- 
(tetrahydro-3-furyloxy)benzamide (0.5 g, that was prepared as in Example 3) in glacial acetic acid (10 mL) and stirred 
at 70°C for six hours. The reaction mixture was neutralized with ethyl acetate (2 x 50 mL). The combined extract was 
dried over magnesium sulfate, evaporated under reduced pressure and purifed by mplc, eluting with ethyl acetate, to 
give (±)-N-(3,5-dichloro-1<>xido-4^ (0.18 g) as a white 

solid, m.p. 169-171°C (decomp.). [Elemental analysis: C, 47.4; H, 3.44; N. 6.44; CI, 16.08%; calculated: C s 46.91; H, 
3.24; N, 6.44; Cl,16.29%]. 

EXAMPLE 5 Compounds AF-BE 

A stirred solution of 2,6-difluoroaniline (1.52 g) and triethylamine (1.19 g) in dichloromethane (50 mL) at room 
temperature is treated dropwise with a solution of 3-cyclopentyloxy-4-methoxybenzoyl chloride (3.0 g), that is prepared 
as described hereinafter in Reference Example 3) in dichloromethane (50 mL). The solution is stirred and heated at 
reflux for 4 hours, then it is cooled, washed with water and dried over magnesium sulfate. The solution is concentrated 
and the resulting residue is recrystallized from ethyl acetate, to give N-(2,6-difluorophenyl)-3-cyclopentyloxy-4-meth- 
oxybenzamide (1.9 g), m.p. 158-160°C [NMR(CDCI3):1.55-1.7(m,3H),1.8-2.05(m,5H), 3.93(s,3H) l 4.85(m ) 1H),6.9(d, 
1H),6.95-7.03(m,2H)7.2-7.3(m,1 H),7.35(bs,1H), 7.45(q,1H),7.53(d,1H); Elemental analysis: C.65.1 ; H,5.6;F,10.4; N, 
4.2%; Calculated: C.65.7; H,5.5;F,10.9; N,4.0%]. 

By proceeding in a similar manner, but replacing the 2.6-difluoroaniline by the appropriate quantities of the corre- 
sponding aniline derivatives, there are prepared: 

N-(2-chloro-6-fluorophenyl)-3-cyclopentyloxy-4-methoxybenzamide, m.p. 140-142°C [Elemental analysis: C.62.3; 
H.5.2; Cl.9.7; N,3.6%; Calculated: C.62.7; H.5.3; Cl.9.75; N,3.85%]; 

N-(2-trifluoromethylphenyl)-3-cyclopentyloxy-4-methoxybenzamide, m.p. 127-129°C [Elemental analysis: C,63.4; 
H,5.5;F,13.3; N,3.3%; Calculated: C.63.3; H,5.3;F,15.0; N.3.7%]; 

N-(2 t 4,6-trichlorophenyl)-3-cyclopentyloxy-4-methoxybenzamide, m.p. 1 7 3° C [Elemental analysis: C.55.2; H.4.4; 
Cl.26.4; N.3.1 ; Calculated: C.55.0; H.4.4; Cl.25.6; N,3.4%]; 

N-(2,6-dibromophenyl)-3-cyclopentyloxy-4-methoxybenzamide, m.p. 133°C [Elemental analysis: C.48.5; H.4.0; 
Br,33.9; N,2.85%; Calculated: C.48.6; H.4.1; Br.34.1; N,3.0%]; 

N-(2-chloro-6-methylphenyl)-3-cyclopentyloxy-4-methoxybenzamide, m.p. 138-140°C [Elemental analysis: C, 
66.3; H.6.2; Cl.10.3; N.3.8%; Calculated: C.66.75; H.6.2; Cl.9.85; N.3.9%]; 

N-(2,6-dichlorophenyl)-3-cyclopentyloxy-4-methoxybenzamide, m.p. 138-140°C [Elemental analysis: C.59.8; H, 
5.1; Cl.19.1; N, 3.3%; Calculated: C.60.0; H,5.Q\ Cl.18.65; N,3.7%]; 

N-(2-fluorophenyl)-3-cyclopentyloxy-4-methoxybenzamide, m. p. 137 °C [Elemental analysis: C.69. 3; H,6. 2; F,5. 
7; N,4.0%; Calculated: C.69.3; H,6.1;F,5.8; N,4.25%]; 

N-phenyl-3-cyclopentyloxy-4-methoxybenzamide, m. p. 169-173 °C [Elemental analysis: - C, 73. 2; H,6. 7; N.4.2%; 
Calculated: C.73.3; H,6.8; N,4.5%]; 

N-(2-methoxyphenyl)-3-cyclopentyloxy-4-methoxybenzamide, m.p. 1 32-1 34°C [Elemental analysis: C,70.1; H.6.8; 
N,4.0%; Calculated: C.70.4; H.6.8; N,4.1%]; 

N-(2-chlorophenyl)-3-cyclopentyloxy-4-methoxybenzamide, m.p. 122-124°C [Elemental analysis: C.65.8; H.5.8; 
Cl.10.5; N.3.9%; Calculated: C.66.0; H.5.8; Cl.10.25; N,4.05%]; 

N-(3-chlorophenyl)-3-cyclopentyloxy-4-methoxybenzamide, m.p. 110-112°C [Elemental analysis: C,65.9; H.6.5; 
Cl.9.8; N,3.7%; Calculated: C.66.0; H.5.8; CI, 10.25; N.4.05%]; 

N-(4-methoxyphenyl)-3-cyclopentyloxy-4-methoxybenzamide, m.p. 1 82-1 84°C [Elemental analysis: C.68.7; H.6.6; 
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N.3.8%:Calculated lor C2oH 2 3N0 4 :1/2H 2 0: C.68.55; H,6.9;NA0%]: 

N-(2,6-dimethylphenyl)-3-cyclopenty!oxy-4-methoxybenzamide ( m.p. 130-1 31 °C [Elemental analysis: C.74.2; H, 
7.4; N.4.1%; Calculated: C.74.3; H.7.4; IM.4.13%]; 

N-(2-methylthiophenyl)-3-cyclopentyloxy-4-methoxybenzamide, m.p. 128-1 30°C [Elemental analysis: C.67.6; H, 
6.5: N.3.9;S,8.9%: Calculated: C.67.2; H.6.5; N.3.9; S,9.0%]; 

N-(2-bromophenyl)-3-cyclopentyloxy-4-methoxyben2amide, m.p. 126-128°C [Elemental analysis: C;58.2; H.5.1; 
Br,20.4; N.3.5%; Calculated: C.58.5; H.5.2; Br,20.5; N,3.6%]; 

N^(2-methoxycarbonylphenyl)-3-cyclopentyloxy-4-methoxybenzamide t m.p. 105-107°C [Elemental analysis: 68.4; 
H.6.35; N,3.7%; Calculated: 68.3;6.3; N.3.8%); 

N-(2-aminosulfonylphenyl)-3-cyclopentyloxy-4-methoxybenzamide, m.p. 248°C [Elemental analysis: C.58.0; H, 
5.5; N,6.9%; Calculated: C.58.45; H.5.7; N,7.2%]; 

N-(2-benzoylphenyl)-3-cyclopentyloxy-4-methoxybenzamide > m.p. 106-107°C [Elemental analysis: C.75.5; H.6.3; 
IM.3.3%; Calculated: C,75.2; H.6.1; N,3.4%]; 

N-(2-cyanophenyl)-3-cyclopentyloxy-4-methoxybenzamide, m.p. 170-172°C [Elemental analysis: C.71.0; H.6.0; 
N,8.1%; Calculated: C.75.2; H.6.1; N,3.4%]; 

N-(2,5-dichlorophenyl)-3-cyclopentyloxy-4-methoxybenzamide l m.p. 117-119°C [Elemental analysis: C.59.7; H, 
5.0; Cl.18.5; N,3.7%; Calculated: C.60.0; H.5.0; Cl.18.65; N,3.7%]; 

N-(3-methylphenyl)-3-cyclopentyloxy-4-methoxybenzamide, m.p. 147-149°C [Elemental analysis: C.73.8; H,7.1; 
N,4.2%; Calculated: C,73.8; H.7.1; N,4.3%); 

N-(2-nitrophenyl)-3-cyclopentyloxy-4-metboxybenzamide, m.p. 130-132°C [Elemental analysis: C.64.0; H.5.7; N, 
7.4%; Calculated: C.64.6; H.5.7; N,7.9%]; 

N-(2-dimethylaminophenyl)-3-cyclopentyloxy-4-methoxybenzamide, in the form of a brown oil [Elemental analysis: 
C.71.5; H.7.4; N,7.4%; Calculated: C.71.2; H.7.4; N,7.9%]; 

N-(2-acetylphenyl)-3-cyclopentyloxy-4-methoxybenzamide, m.p. 126-127°C [Elemental analysis: C.71.0; H.6.6; 
N,3.9%; Calculated: C.71 .4; H.6.6; N,4.0%]; and 

N-(2-hydroxyphenyl)-3-cyclopentyloxy-4-methoxybenzamide, m.p. 169-171 °C [Elemental analysis: C.69.5; H.6.5; 
N,3.9%; Calculated: C.69.7; H.6.5; N,4.3%]. 

By proceeding in a similar manner, but replacing 3-cyclopentyloxy-4-methoxybenzoyl chloride by 4-methoxy-3- 
(tetrahydro-3-furyloxy)benzoyl chloride, that is prepared as described hereinafter in Reference Example 3, and using 
the appropriate quantities of the corresponding aniline derivatives, there are prepared: 

N-(2,6-difluorophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2-chloro-6-fluorophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2-trifluoromethylphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2,4,6-trichlorophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2 I 6-dibromophenyi)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2-chloro-6-methylphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2,6-dichlorophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2-fluoropheny!)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-phenyl-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2-methoxyphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2-chlorophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(3-chlorophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(4-methoxyphenyt)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2,6-dimethylphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2-methylthiophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2-bromophenyl)-4'methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2-methoxycarbonylphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2-aminosulfonylphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2-benzoylphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2-cyanophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2,5-dichlorophenyl)-4-methoxy-3-(tetrahydro-3-fuiyloxy)benzamide; 

N-(3-methylphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2-nitrophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2-dimethylaminophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2-acetylphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; and 

N-(2-hydroxyphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide. 
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EXAMPLE 6 Compounds BF-BG 

A stirred solution of N-(2-methylthiophenyl)-3-cyclopentyloxy-4-methoxybenzamide (1.80 g; that is prepared as 
described hereinbefore in Example 5) is treated with a solution of 3-chloroperbenzoic acid (3.60 g; 85% pure) in dichlo- 
romethane (72 mL), dropwise, and then it is stirred at room temperature for 5 hours. The reaction mixture is washed 
with saturated aqueous sodium bicarbonate solution and then with water, and then it is dried over magnesium sulfate. 
The mixture is concentrated to give N-(2-methyl-sulfonylphenyl)-3-cyclopentyloxy-4-methoxyben2amide, (1.12 g), in 
the form of a white solid, m.p. 119-121 D C [NMR(CDCI 3 ): 1.52-2.16 (m,8H), 3.1(s,3H). 3.94(s,3H) ( 4.9(m,1H),6.96(d l 
1H),7.46 (m,1H),7.6(m.2H),7.7(t ( 1H), 7.95(d,lH), 8.68(d,1H); Elemental analysis: C.61.6; H.6.0: N,3.5;S,8.5%; Cal- 
culated: C.61 .7; H.5.95; N,3.6;S,8.5%]. 

By proceeding in a similar manner, but replacing N-(2-methylthiophenyl)-3-cyclopentyloxy-4-methoxybenzamide 
by N-(2-methylthiophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide, that is prepared as described above in Ex- 
ample 5, there is prepared: N-(2-methylsulfonylphenyi)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide. 

EXAMPLE 7 Compounds BH-BM 

By proceeding in a manner similar to that described hereinbefore in Example 5, but using the appropriate quantities 
of the corresponding acid chlorides, which are prepared as described hereinafter in Reference Example 3, there are 
prepared: 

N-(2,6-difluorophenyl)-3-cyclohexyloxy-4-methoxybenzamide, m.p. 60°C [Elemental analysis: C,66.1; H.6.3; N, 

3.3%; Calculated: C.66.5; H.5.9; N,3.9%]; u e o ki >t o 

N-(2,6-difluorophenyl)-3-butoxy-4-methoxybenzamide I m.p. 150-152°C. [Elemental analysis: C.64.6; H,5.8; N.4.2; 

Calculated: C.64.5; H.5.7; N,4.2%]; 

N-(2,6-difluorophenyl)-3-propoxy-4-methoxybenzamide, m.p. 170-174°C. [Elemental analysis: C.63.4; H.5.4; N, 
4.4%; Calculated: C.63.5; H.5.3; N,4.4%]; 

N-(2,6-difluorophenyl)-4-methoxy-3-(tetrahydro-4H-pyran-4-yloxy)benzamide; 
N-(2,6-difluorophenyl)-3-(2-ethoxyethoxy)-4-methoxybenzamide; and 
N-(2,6-difluorophenyl)-4-methoxy-3-(2-methoxyethoxy)benzamide. 



EXAMPLE 8 Compounds BN-BO 

3-Cyclopentyloxy-4-methoxybenzoyl chloride (1 3.3 g) and 2-chioroaniline (6.6 g) are dissolved in pyridine (50 mL) 
and the solution is allowed to stand at room temperature for 1hour Phosphorus pentasutfide (13 g) is added and the 
stirred mixture is heated at 110°C for 1.5 hours. After cooling to room temperature the mixture is poured into an ice- 
cold solution of concentrated hydrochloric acid (100 mL) in water (400 mL). The mixture is stirred for 1hour and the 
yellow solid is collected, washed with water and subjected to flash chromatography on silica gel, eluting with a mixture 
of cyclohexane and ethyl acetate (3:1 v/v), to give N-(2-chlorophenyl)-3-cyclopentyloxy-4-methoxy(thiobenzamide) 
(5 4 g), m p 129-1 31 °C [Elemental analysis: C.62.6: H.5.5; N.3.9; S,8.9%; Calculated: C.63.1: H.5.6; N,3.9;S,8.9%]. 

By proceeding in a manner similar, but using 4-methoxy-3-(tetrahydro-3-f uryloxy)benzoyl chloride, which is pre- 
pared as described hereinafter in Reference Example 115, instead of 3-cyclopentyloxy-4-methoxybenzoyl chloride, 
there is prepared: 

N-(2-chlorophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)(thiobenzamide) 



EXAMPLE 9 Compounds BP-CG 

A stirred solution of 4-chloropyrid-3-ylamine (1 .94 g) and 3-cyclopentyloxy-4-methoxybenzoyl chloride (3.85 g) in 
pyridine (50 mL) is heated at 80°C for 7 hours and then it is allowed to stand overnight. The reaction mixture is evap- 
orated, to give a brown oil, which is subjected to mplc on silica gel, using diethyl ether as eluent, to give N-(4-chloropy rid- 

3- yl)-3-cyclopentyloxy-4-methoxybenzamide (3.1 g), m.p. 130-132°C. 

By proceeding in a similar manner, but using the appropriate quantities of the appropriate amines instead of the 

4- chloropyrid-3-ylamine used as a starting material, there are prepared: 



N-pyrid-2-yl-3-cyclopentyloxy-4-methoxybenzamide, m.p. 92-94°C; 
N-pyrazin-2-yl-3-cyclopentyloxy-4-methoxybenzamide, m.p. 80-82°C; 
N-pyrimidin-2-yl-3-cyclopentyloxy-4-methoxybenzamide, m.p. 108-110°C; 
N-(3-methylpyrid-2-yl)-3-cyciopentyloxy-4-methoxybenzamide, m.p. 55°C; 
N-pyrid-3-yl-3-cyclopentyloxy-4-methoxybenzamide, m.p. 170-172°C ; 
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N-(3-chloropyrid-2-yl)-3-cyclopentyloxy-4-methoxybenzamide, m.p. 1 38-1 40°C; 

N-(3-chloropyrid-4-yl)-3-cyclopentyloxy'4-methoxybenzamide, m.p. 1 24-1 26°C; 

N-pyrid-4-yl-3-cyclopentyloxy-4-methoxybenzamide, m.p. 163-165°C; 

N-(4-chtoropyrid-3-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-pyrid-2-yl-4-methoxy-3-(tetrahydro-3-furyioxy)benzamide; 

N-pyrazin-2-yl-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-pyrimidin-2-yl-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(3-methylpyrid-2-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-pyrid-3-yl-4-melhoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(3-chloropyrid-2-yl)-4-methoxy-3-(tetrahydro-3-turyioxy)benzamide; 

N-(3-chloropyrid-4-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; and 

N-pyrid-4-yl-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide. 

EXAMPLE 10 Compounds CH and A 

4-Amino-3,5-dichloropyridine (4.0 g) and 3-cyclopentyloxy-4-methoxybenzoyl chloride (6.26 g) are intimately 
ground together in a mortar with a pestle, and transferred to a round-bottomed flask. The mixture is melted, using a 
hot air gun external to the flask, stirring with a magnetic stirrer. After 10 minutes, heating is ceased and the melt is 
allowed to cool. The resulting material is triturated with dichloromethane and the residual solid is filtered off. The filtrate 
is concentrated to give a fawn solid, which is subjected to flash chromatography on silica gel, elutlng with diethyl ether, 
to give N-(3,5-dichloropyrid-4-yi)-3-cyclopentyloxy-4-methoxybenzamide (1.87 g), m.p. 155-157°C. [Elemental analy- 
sis: C.56.3; H,4.7; N,7.2; CI.1 8.4%; calculated: C.56.7; H,4.76; N.7.35; Cl.18.6%; IR spectrum: 1661 cm* 1 , 3244 cm' 1 ] 

By proceeding in a manner similar, but using 4-methoxy-3-(tetrahydro-3-furyloxy)benzoyl chloride, which is pre- 
pared as described hereinafter in Reference Example 115, instead of 3-cyclopentyloxy-4-methoxybenzoyl chloride, 
there is prepared: 

(±)-N-(3,5-dichloro-4-pyridyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide. 

Alternatively, a suspension of 3-cyclopentyloxy-4-methoxybenzamide (2.58 g; that is prepared as described in 
Reference Example 73) in dry toluene (40 mL) is heated at reflux and treated with potassium t-butoxide (1 .4 g), followed 
by 3,4,5-trichloro-pyridine (1 .82 g). The mixture is then heated at reflux for 3 hours and 45 minutes, and is then treated 
with a further quantity of potassium t-butoxide (1.4 g) and heated at reflux for a further period of 7 hours. The mixture 
is allowed to cool and is then filtered. The filtrate is evaporated and the resulting residue is extracted with aqueous 
sodium hydroxide solution (2 M). The alkaline solution is then acidified by treatment with acetic acid, and the solid 
which separates is collected by filtration, washed with water and dried, to give N-(3,5-dichloropyrid-4-yl)-3-cyclopenty- 
loxy-4-methoxybenzamide (2.09 g) in the form of a buff solid, m.p. 153-155°C. 

By proceeding in a similar manner, but using 4-methoxy-3-(tetrahydro-3-furyloxy)benzamide, which is prepared 
as described hereinafter in Reference Example 73, instead of 3-cyclopentyloxy-4-methoxybenzamide, there is pre- 
pared: 

(±)-N-(3,5-dichloro-4-pyridyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide. 

EXAMPLE 11 Compounds CI-CJ 

By proceeding in a manner similar to that described hereinbefore in Example 5, but replacing the 2,6-difluoroaniline 
that is used as a starting material by the appropriate quantity of 4-amino-3,5-dimethylisoxazole. there is prepared N- 
(3.5-dimethylisoxazol-4-yl)-3-cyclopentyloxy-4-methoxybenzamide, m.p. 150-152°C. [Elemental analysis: C.65.6; H, 
6.8; N,8.5%; calculated: C.65.4; H.6.7: N,8.5%11]. 

By proceeding in a manner similar, but replacing the 2,6-difluoroaniline that is used as a starting material by the 
appropriate quantity of 4-amino-3,5-dimethylisoxazole and using 4-methoxy-3-(tetrahydro-3-furyloxy)benzoyl chloride, 
which is prepared as described hereinafter in Reference Example 115, instead of 3-cyclopentyloxy-4-methoxy benzoyl 
chloride, there is prepared N-(3,5-dimethylisoxazol-4-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide. 

EXAMPLE 12 Compounds CI, CK-DY 

By proceeding in a similar manner to that described hereinbefore in Example 5, but using the appropriate quantities 
of the corresponding benzoyl halides and amines as starting materials, and using dimethylformamide or tetrahydrof uran 
as the reaction solvent, there are prepared: 

N-(3,5-dichloropyrid-4-yl)-3-cyclopentyloxy-4-methoxybenzamide (7.0 g). 

N-(3,5-dichloropyrid-4-yl)-3-(exo-8,9,10-trinorbornyl-2-oxy)-4-methoxybenzamide, m.p. 149-150°C [Elemental 
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analysis: C,58.8; H.4.9; 

N,6.7%; calculated: C.59.0; H.5.0; N,6.9%]; 

N-Ca.S-dichloropyrid^-yO-a-cyclohexyloxy^-methoxybenzamide, m.p. 170°C [Elemental analysis: C.57.8; H.5.1, 
N.7.0; 01,17.8%; calculated: C.57.7; H.5.1; N.7.1; Cl,17.9%); 

N-CS.S-dibromopyrld^-ylVa-cyclopentyloxy^-methoxybenzamide, m.p. 160-162°C [Elemental analysts: C.46.4; 
H,3.9; N,6.1%; calculated: C.46.0; H.3.9; N,6.0%]; 

N-CaS-dichloropyrid-A-yO^-butoxy-^methoxybenzamide, m.p. 165-167°C [Elemental analysis: C.55.1; H.4.8; N, 
7.6; Cl t 19.2%; calculated: C.55.3; H,4.9; N.7.6; Cl.19.2%]; 

N-(3,5-dimethylpyrid-4-yl)-3-cyclopentyloxy-4-methoxybenzamide, m.p. 77-80°C [Elemental analysis: C.67.2; H, 
6.9; NJ.8%; calculated: C.67.0; H,7.3; N,7.8%]; 

N-(2,6-dichloro-4-cyanophenyl)-3-cyclopentyloxy-4-methoxybenzamide l m.p. 170-172°C [Elemental analysis: C, 
59.1; H.4.5; N.7.0; Cl.17.5%; calculated: C,59.3; H.4.5; N.6.9; CI, 17.5%]; 

N-(2 6-dichloro-4-methoxycarbonylphenyl)-3-cyclopentyloxy-4-methoxybenzamide > m.p. 158-160°C [Elemental 
analysis: C.57.4; H.4.9; N.3.2; Cl,16.4%; calculated: C.57.5; H ( 4.8; N.3.2; Cl.16.2%]: 

N-(2,3, 5-trifluoropyrid-4-yl)-3-cyclopentyloxy-4-methoxybenzamide, m.p. 1 44- 146°C [Elemental analysis: C.59.3; 
H.4.9; N,7.5%; calculated: C.59.0; H.4.7; NJ.65%]; 

N-(2 l 6-dichloro-4-ethoxycarbonylphenyl)-3-cyclopentyloxy-4-methoxybenzamide, m.p. 164-166°C; 
(R)-N-(3,5-dichloropyrid-4-yl)-^^ m.p. 155-156°C [Elemen- 

tal analysis: C.58.8; H.5.0; N,6.B%]; 

(S)-N-(3,5<lichloropyrid-4-yl)-3-{exo-8 ) 9, 1 O-trinorbornyl-2-oxyH-methoxybenzamjde, m.p. 1 56-1 57°C; 
N-(2 J 6-dichloro-4-nitrophenyl)-3-cyclopentyloxy-4-methoxybenzamide, m.p. 154-156°C; 
3-cyclopentyloxy-N-(3 1 5-difluoropyrid-4-yl)-4-methoxybenzamide, m.p. 160-1 61 °C. [Elemental analysis: C.61.7; 
H,5.2; N,8.0%; calculated: C.62.1; H.5.2; N,8.0%]; 

(R)-N-(2,6-dichlorophenyl)-3-(exo-8 ) 9 > 10-trinortDornyl-2-oxy)-4-methoxybenzamide, m.p. 144-145°C. [Elemental 
analysis: C.61.7; H.5.1; N,3.3%; calculated: C.62.1; H.5.2; N.3.45%]; 

(S)-N-(2,6-dichlorophenyl)-3-(exo-8 ) 9 l 10-trinorbornyl-2-oxy)-4-methoxy-benzamide, m.p. 143-144°C. [Elemental 
analysis: C.62.1; H,5.2; N,3.1%; calculated: C.62.1; H.5.2; N,3.45%]; 

3-cyclopentylmethoxy-N-(3,5-dichloropyrid-4-yl)-4-methoxybenzamide, m.p. 192-200°C. [Elemental analysis: C, 
58 1; H,5.1; N,7.1%; calculated: C.57.7; H.5.1; N,7.1%]; 

3-cyclopropylmethoxy-N-(3,5-dichloropyrid-4-yl)-4-methoxybenzamide, m.p. 226-230°C. [Elemental analysts: C, 
55.3; H.4.4; N,7.4%; calculated: C.55.6; H.4.4; N,7.6%], 

N-(3-bromo-5-chloropyrid-4-yl)-3-cyclopentyloxy-4-methoxybenzamide, m.p. 132-134°C. [Elemental analysis: C, 
50.8; H.4.2; N,6.5%; calculated: C.50.8; H.4.3; N,6.6%]; 

N-(3 1 5-dichloropyrid-4-yl)-3-isopropoxy-4-methoxybenzamide > m.p. 175-176°C. [Elemental analysis: C.54.3; H, 
4.6; N,8.0%; calculated: C.54.1; H.4.5; N,7.9%]; 

3-tert-butoxy-N-(3 t 5-dichloropynd-4-yl)-4-methoxybenzamide, m.p. 148-150°C. [Elemental analysis: C.55.3; H, 
4.95; N,7.5%; calculated: C.55.3; H.4.9; N.7.6%]; 

N-(3 l 5-dichloropyrid-4-yl)-4-methoxy-3-(pent-3-oxy)benzamide, m.p. 133-134°C. [Elemental analysis: C.56.5; H, 

5.25; N.7.3;CI,18.4%; calculated: C.56.4; H,5.26; N.7.3;CI,18.5%]; 

3-[2-(2-butoxyethoxy)ethoxy]-N-(3,5-dichloropyrid-4-yl)-4-methoxybenzamide; 

N-(3.5-dibromopyrid-4-yl)-4-methoxy-3-(tetfahydro-3-furyloxy)benzamide; 

N-(3,5-dichloropyrid-4-yl)-3-(2-ethoxyethoxy)-4-methoxybenzamide; 

N-(3,5-dimethylpyrid-4-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2,6-dichloro-4-cyanophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2 s 6-dichloro-4-methoxycarbonylphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benz 

N-(2,3 ) 5-trtfluoropyrtd-4-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2,6-dichloro-4-ethoxycarbonylphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(3,5-dichloropyrid-4-yl)-4-me^^^ 

N-(3!5-dichloropyrid-4-yl)-4-methoxy-3-[(enp^)-2<>xabicyclo[2-2-1]heptan-^ 

N-(2,6-dichloro-4-nitrophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(3,5-difluoropyrid-4-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(Pfi-riinhlorQphenyl)-4-methoxv-3-[(exo)-2-oxabicyclo[2.2.1]heptan-6-oxy]benzamide; 

N-(2 ) 6-dichlorophenyl)-4-methoxy-3-[(endo)-2-oxabicyclo[2.2.1]h 

N-(3,5-dichloropyrid-4-yl)-3-(tetrahydro-3-1uryloxy)-4-methoxybenzamide; 

N-(3!5-dichldropyrid-4-yl)-4-methoxy-3-(tetrahydro-2H-pyran-2oxymethyl)benzamide 

N-(3-bromo-5-chloropyrid-4-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(3,5-dichloropyrid-4-yl)-4-methoxy-3-(1-methoxy-2-propoxy)benzamide; 

N-(3 1 5-dichloropyrid-4-yl)-3-(2-isopropoxyethoxy)-4-methoxybenzamide; and 
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N-(3,5-dichloropyrid-4-yl)-4-methoxy-3-(3-methoxy-1-butoxy)benzamide. 

FXAMPLE 13 Compound DZ 

A stirred suspension of N -(3,5-dichloropyrid-4-yl)-3-cyclopentyloxy-4-methoxybenzamide (tt> g; thai is prepared 
as described in Example 10) in glacial acetic acid (8 mL) is treated with an aqueous solution of hydrogen perox d (6 
mL 27.5%). The mixture is stirred for 3 hours at 70-80°C and then it is treated with a further ^IJq" 
peroxide solution (4 mL). and the solution is stirred for a further 12 hours. The solution is then cooled , basrf.ec I by 
treatment with concentrated aqueous sodium hydroxide solution, and extracted wrth ^^^^^^ 
io organic extract is washed with brine (30 mL), dried over magnesium sulfate and evaporated The resulting resdue is 
re"ryst a llizedfromethy.acetate,togrve3.5-dich.oro^-(3<yclopenty.ox y -4-metN 

g). m.p. 118-120»C [Elemental analysis: C.53.0; H.4.4; N.6.8%; calculated for C 18 H 18 0 4 N 2 CI 2 0.5H 2 0. C.53.2.H 4.7, 
N 6.9%]. 

is EXAMPLE 14 Compounds EA-EB 

A stirred solution ol N-(3.5-dichloropyrid-4-yl)-3-cyclopentyloxy-4-methoxybenzamide . (2.0 .« ^PWjd » 
described in Example 6) in toluene (50 mL) is treated with 2.4-bis(4-methoxy P henyl)-1,3<l l th t a-2,4-d l phospheten^ 
2 4-disulfide (3.0 g), and the mixture is heated at 100'C for 2 hours. After cooling to room temperature and f Itraton 
20 [he filtrate is concentrated in vacuo, to give a yellow oil. This oil is subjected to flash chromatography on s.hca gel, 
irmiroTpttane and ethyl achate (8:2 v/v) as eluent, to give ^(3 

4-methoxy(thiobenzamide) (0.64 g) m.p. 118-119'C [Elemental analyse C54.1 ; H.4.6, C1.17.4, N.6.8A, calculated. 
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' By proceeding in a manner similar, but replacing the N^3,5Klichloropyrid-4-yl)-3^yclopentyloxy-4-methoxyben- 
zamide that is used as a starting material by the appropriate quantity of N-0 5-dich.oropynd.4-y 'H^JJ^ 
rahydro-3-furyloxy)benzamide, which is prepared as described hereinafter .n Reference Example 1 , there .s prepared 
N-(3,5-dichloropyrid-4yl)-4-methoxy-3-(tetrahydro-3-furyloxy)(thiobenzamide). 



EXAMPLE 15 Compounds EC-ED 



A solution of N-(2,6-dichloro-4-nitrophenyl)-3-cyclopentyloxy-4-methoxybenzam 1 de (1 ^5 g; thatis Prepared as de- 
scribed in Example 1 2) in glacial acetic acid (22 mL) is treated with iron pin dust (1 .3 g) and the mature « *«Mwdh 
stirring at 90°C for 1 hour. The reaction mixture is cooled, basified to pH 8 by treatment wrth saturated aqueous sodium 
carbonate solution, and extracted wrth ethyl acetate (2 x 1 50 mL). The combined organic extract ,s dried °ve^gne- 
35 sium sulfate and concentrated in vacuo, to gK,e a white solid. This solid is subjected to flash , chromatogr aphy^ng 
with a mixture o. ethyl acetate and pentane (1:1 v/v), to give 

oxybenzamide (0.8 g), m.p. 170-172'C [Elemental analysis: C.54.8: H.5.04: N.6.5: Cl.17.4%, calculated. C.57.7, H. 

51 : ByVroc C Je 1 ding°1n' a manner similar, but replacing the N-(2,6-dichloro-4-nitrophenyl)^ 
40 benzarnide by the appropriate quantity of N -(2,6-dichloro-4-nitrophenyl)-4-methoxy-3-(tetrahyd^ 

mide, which is prepared as described hereinafter in Reference Example 12, there is prepared N-(2,6-d,chloro-4-ami- 
nophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide. 

FXAMPLE 16 Compounds EE-EF 

Acetic anhydride (10 mL) is treated with N-(2.6-dichloro-4.aminophenyl)-3-cyclopen^ 
(0 8 g- that is prepared as described in Example 15, and the reaction mixture is stirred for 2 hours and left to stand 
Imight. It isLn'poured into water (100 mL), and extracted wrth ethyl acetate (1(X)mL) and then wrth d» 
(100mL).Theorganicextractsarecombined, dried over magnesium sulfate, and evapora ed.togrveN^-acetylamno- 
so 2 6 dichlorophenyl)-3<yclo P entyloxy-4-methoxybenzamide (0.4 g), m.p. 250-252'C [Elemental analyse C57.6, H, 
5 05- N.6.3; Cl,16.1%; calculated: C.57.5; H.5.1; N.6.4; CI,16.2%]. mafhnvu 
' By proceeding in a manner similar, but replacing the N-(2,6-dichloro-4-aminophenyl)-3^yclopentyloxy-4-met^ 
benzarnide by the appropriate quantity of N-(2,6.dichloro-4-aminophenyl)-4-me^^ 

mide. which is prepared as described hereinafter in Reference Example 15, there is prepared N-(2,6-d,chloro- 
55 4-acetylaminophenyl)-4-methoxy-3-(tetrahydro-3-1uryloxy)benzamide. 
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EXAMPLE 17 Compounds EG-EH and BL-BM 

A stirred solution of N-(3,5^ichtoropyrid^-yl)-3-hydroxy-4HTi8thoxybenzamide (2.0 g; that is prepared as de- 
scribed in Reference Example 12) in dimethylformamide (20 mL) at room temperature under nitrogen is treated por- 
tionwise with a suspension of sodium hydride (60% dispersion in oil; 0.26 g), and then it is stirred for a further hour at 
room temperature. It is then treated dropwise with 1 -bromononane (1 .2 mL) and stirred at 60°C for 5 hours. The solution 
is then cooled to room temperature, diluted with water (60 mL), and extracted with ethyl acetate (2 x 100 mL). The 
combined organic extracts are dried over magnesium sulfate and evaporated, to give a white solid, which is subjected 
to flash chromatography on silica gel, eluting with t-butyl methyl ether, to give N-(3,5"dichloropyrid-4-yl)-3-nonyloxy- 
4-methoxybenzamide (0.56 g), m.p. 151-153'C [Elemental analysis: C.60.3; H.6.45; N.6.3%; calculated: C.60.1; H, 
6.4: N.6.4%]. 

By proceeding in a similar manner, but using the appropriate quantity of 1 -bromododecane there is prepared. 
N-(3,5-dichloropyrid-4-yl)-3-dodecyloxy-4-methoxybenzamide, m.p. 143-145°C. 

By proceeding in a similar manner, but using the appropriate quantity of 2-chloroethylether and 2-methoxyethyl 
chloride instead of 1 -bromononane, and using N-(2,6-difluorophenyl)-3-hydroxy-4-methoxybenzamide (that is pre- 
pared as described in Reference Example 12) instead of N-(3,5-dichloropyrid-4-yl)-3-hydroxy-4-methoxybenzamide 
there are prepared: N-(2 1 6-difluorophenyl)-3-(2-ethoxyethoxy)-4-methoxybenzamide; and N-(2,6<Jifluorophenyl)- 
4-methoxy-3~(2-methoxyethoxy)benzamide. 



EXAMPLE 18 Compounds EI-EJ 

A solution of N-(2,6<iichioro-4-hydroxymethylphenyl)-3-cyclopentyloxy-4-methoxybenzamide (4.4 g; that is pre- 
pared as described in Example 19) in dichloromethane (30 mL) is treated with activated manganese dioxide (6.2 g), 
and the mixture is stirred at reflux for 24 hours. The mixture is filtered, the filtrate is evaporated, and the resulting 
residue is subjected to flash chromatography on silica gel, eluting with ethyl acetate, to give N-(2,6-dichloro-4-formyl- 
phenyl)-3-cyclopentyloxy-4-methoxy-benzamide (2.4 g), m.p. 96-98°C [Elemental analysis: C59.0; H.5.1 ; N,3.1%; cal- 
culated: C.58.8; H.4.7; N,3.4%]. 

By proceeding in a similar manner, but using the appropriate quantity of N-(2,6-dichloro-4.hydroxymethylphenyl)- 
4-methoxy-3-(tetrahydro-3-furyloxy)-benzamide (that is prepared as described in Example 1 9) instead of N-(2,6-dichlo- 
ro-4-hydroxymethylphenyl)-3-cyclopentyloxy-4-methoxybenzamide, there is prepared N-(2,6-dichloro-4-formy!phe- 
nyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide. 



EXAMPLE 19 Compounds EK-EL 

A stirred solution of N-(2,6-dichloro-4-ethoxycarbonylphenyl)-3-cyclopentyloxy-4-methoxybenzamide (6.1 g; that 
is prepared as described in Example 12) in dry tetrahydrofuran (80 mL) at room temperature under argon is treated 
dropwise with a solution of lithium borohydride in tetrahydrofuran (115 mL; 2 M). The mixture is stirred overnight and 
then it is treated portionwise with saturated brine (200 mL) and stirred for 30 minutes. The organic layer is then washed 
with water, dried over magnesium sulfate and evaporated. The resulting residue is subjected to flash chromatography 
on silica gel to give N-(2,6-dichloro-4-hydroxymethylphenyl)-3-cyclopentyloxy-4-methoxybenzamide (4.4 g), m.p. 
174-176°C [Elemental analysis: C.57.1; H.5.4; N.2.9%: calculated C a0 H 21 O 4 NCI 2 :0.5H 2 O: C.57.3; H.5.3; N,3.3%] 

By proceeding in a similar manner, but using the appropriate quantity of N.(2,6-dichloro-4-ethoxycarbonylphenyl)- 
4-methoxy-3-(tetrahydro-3-furyloxy)-benzamide (that is prepared as described in Example 1 2) instead of N-(2,6-dichlo- 
ro-4-ethoxycarbonylphenyl)-3-cyclopentyloxy-4-methoxybenzamide, there is prepared N-(2,6-dichloro-4-hy- 
droxymethyiphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide. 



EXAMPLE 20 Compounds EM-EN 

A solution of N-(3,5-dichloropyrid-4-yl)-3-cyclopentyloxy-4-methoxybenzamide (3.8 g; that is prepared as de- 
scribed in Example 10) in dry tetrahydrofuran (25 mL) is treated with a suspension of sodium hydride (60% dispersion 
in oil- 0.40 g), and the mixture is stirred until effervescence has ceased and a solution has formed. This solution is 
evaporated in vacuo and the resulting residue is triturated with t-butyl methyl ether (20 mL). The resulting off-white 
solid is filtered off, quickly washed with t-butyl methyl ether (2 x 20 mL) and dried, to give the sodium salt of N-(3,5-dichlo- 
ropyrid-4-yi)-3-cyc!opentyloxy-4-methoxybenzamide (3.5 g), m.p. 265-270°C (with decomposition) [NMR(DMSO-D 6 ): 
1 52-1 93(m,8H),4.77(s,3H) s 4.75-4.80 (m, 1H) l 6.98(d l 1H),7.58(dd l 1H),7.60(6 I 1H) l 8.20(s f 2H); IR spectrum: strong 
peak at 1508 cm' 1 , with no peaks at or near 1661 cm- 1 nor 3244 cmr\ which would have been characteristics of the 
starting material]. 

By proceeding in a similar manner, but using the appropriate quantity of N-(3,5-dichloropynd-4-yl)-4-methoxy-3- 
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(.etrahvdro-3-furyloxy)benzamide (that is described as in Example 1) instead of N^ 3 - 5 ^^^^' 
tSSSSi -iShoxybenzamide, there is prepared sodium satt of N-(3,5-d te h.oropyrid-4-yl)-4-methoxy-3-(tetrahy- 

dro-3-furyloxy)benzamide. 
EXAMPLE 21 Compounds EO-ET 

By proceeding in a manner similar to that described in Example 9. but replacing the ^f! 0 ^^^^ 
is used as a starting material by the appropriate quantities of the corresponding aniline derivatives and using 3-cy- 

N-(2 4 6-trffluorophenyl)-3-cyclopentyloxy-4-methoxybenzamide, m.p. 160-162°C [Elemental analysis: C.62.5; H. 

M-(2^~ -P- «** 

C 57 9 H 4 9; N.3.2%: calculated: C.58.5: H.5.2; N,3.4%]. 

N-(2 4 6-t'rif luorophenyl)-4-methoxy-3-(tetrahydro-3-f uryloxy)benzamide, and 

N-(2',6-dichloro-4-methoxyphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide. 

By again proceeding in a similar manner, but replacing the 4-chloropyrid-3-ylamine and the 3<yclopentyloxy- 
4-melTbenzoy. chloride by the appropriate quantities of 2,6-dichloroaniline and 3^-8, J^^S^ 
4-methoxybenzoyl chloride (that is prepared as described in Reference Example 14) or 4-methoxy 3-(7-o.ab,cyclo 
[2.2.1]heptan-2-oxy)benzoyl chloride, there are prepared: 

N-(2,6-dichlorophenyl)-3-(exo-8,9,10-trinorbornyl-2<)xy)-4-methoxybenzamide, m.p. 106-107°C [Elemental anal- 
ysis: C,61. 8; H.5.2; 

N,3 2%; calculated: C.62.1 ; H.5.2; N,3.45%]; and 

N-(2,6-dichlorophenyl)-4-methoxy-3-(7-oxabicyclo[2.2.1]heptan-2-oxy)benzamide 

EXAMPLE 22 Compounds EU-FH 

By proceeding in a manner similar to that described in Example 10. but replacing the ^: 3 ' 5 ^^^ 
that is usedasastartingmaterialbytheappropriatequantities of the corresponding amines and using 3-cyc.openty.oxy- 
4-methoxybenzoyl chloride and 4-methoxy-3-(tetrahydro-3-furyloxy)benzoyl chlor.de, there are prepared. 

N-(46-dichloropyrimid-5-yl)-3-cyclopentyloxy-4-methoxybenzamide,m.p.191-193-C [Elemental analysis: C.53.1; 
H4 4CI18 6N10.9%;calculated:C,53.1;H,4.5;CI,18.6;N,10.8%]; 

N^,5.6« m p - 178 - 18 °° C lElementa ' ana,ySIS: C> 

«5fi 0- H 4 V N 7 2%' calculated: C.56.25; H.4.2; N,7.3%]; 

N (3 5 dtchio^o^ m 'P- 188 - 190 ° C [Elementa ' an3,y - 

sisC515H3 8N,6 8;CI,17.0%;calculated:C,51.8;H,3.9;N,6.7;CI.17.0%]; 

N (5<yarro-3-methylisothiazol-4-yl)-3-cy m P- 1 63-1 64°C [Elemental analysis: 

r fiO 0- H 5 3- N 11 7%' calculated: C.60.5; H.5.85; N.11 .8%]; 

dfch^ m -P' 245 " 247 ' tE,emen,al ana,yS ' S: 

r n- H 4 N 6 4%* calculated: C.54.4; H.5.0; N,6.35%]; 

S: 3 chlo^^trifluo^pyr^ «"* ^ 

sis- C 53 7- H 3.95: N.6.81 ; Cl,8.9%; calculated: C.53.94; H.4.0; N.7.0; Cl,8.85%]; 

N-(4 6-dichloropyrimid-5-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2 3 5 6-tetrafluoropyrid-4-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(3'5-d'ichloro-2,6-difluoropyrid-4-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzam.de; 

N-(5-cyano-3-methylisothiazol-4-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzam.de; 

N-(2 6-dichloro-4-carbamoylphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzam.de; and 

N-(3:chloro-2,5,6-trifluoropyrid-4-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide. 

By again proceeding in a similar manner, but replacing the 4-amino-3,5-dichloropy ridine , anc ' 
4-methoxybenzoyl chlonde by the appropriate quantities of 4-amino-3.5-dibromopynd.ne and 3-butoxy-4-methoxyben- 
o^^ 

3). there are prepared: N-(3,5-dibromopyrid-4-yl)-3-butoxy-4-methoxybenzamide, m.p. 160-162 C [Elemental analy 

sis: C44.6; H.3.9; N,6.1%; calculated: C.44.6; H.4.0; N,6.1%); and 
N-(3,5-dibromopyrid-4-yl)-4-methoxy-3-(2-ethoxyethoxy)benzamide. 
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EXAMPLE 23 Compounds FI-FN 

By proceeding in a manner similar to that described in Example 5, but replacing the 2.6-difluoroaniline that is used 
as starting material by the appropriate quantities of the corresponding amines or using 4-methoxy-3-(tetrahydro-3-fu- 
ryloxy)benzoyl chloride with the amines, there are prepared: 

N-(4-nitrophenyl)-3-cyclopenty loxy-4-methoxybenzamide, m.p. 1 78-1 80°C 
[Elemental analysis: C.64.1; H.5.7; IM.7.5%; calculated: C.64.0; H.5.7; N.7.9%]; 

N-(3-methyl-5-bromoisothiazol-4-yl)-3-cyclopentyloxy-4-methoxybenzamide, m.p. 160-162'C [Elemental analy- 
sis- C50.0; H.4.7; N,6.8%; calculated: C.49.6; H,4.7; N,6.8%]; 

N-(3,5-dimethylisothiazol-4-yl)-3-cyclopentyloxy-4-methoxybenzamide, m.p. 140-141 °C [Elemental analysis: C, 

62.4; H.6.35; N,8.0%; calculated: C.62.4; H.6.4; N,8.1%]; 
N-(4-nitrophenyl)-4-methoxy-3-(tetrahydro-3-furybxy)benzamide; 
N-(3-methyl-5-bromoisothiazol-4-yl)-4-methoxy-3-(tetrahydro-3-furybxy)benzamide;and 
N-(3,5-dimethylisothiazol-4-yl)-4-methoxy-3-(tetrahydro-3-fun/loxy)benzamide. 

EXAMPLE 24 Compounds FO-FP 

A solution of 4-amino-3.5-dichloropyridine (0.46 g) in dry dimethylformamide (20 mL) is treated with sodium hydride 
(0 23 g of a 60% dispersion in mineral oil; 2.8 mmol) and the mixture is stirred.for_20 minutes. It is then treated with a 
solution of 3-cyclopentyloxy-4-(methytthio)benzoyl chloride (0.76 g; that is prepared as described in Relerence Exam- 
ple 20 in dimethylformamide (1 0 mL) and stirred at 60»C for 2 hours. The solution is Ihen concentrated and the resulting 
residue is partitioned between water (30 mL) and ethyl acetate (50 mL). The aqueous layer is extracted with ethyl 
acetate (50 mL) and the combined organic layers are dried, concentrated, and subjected to flash chromatography on 
silica gel, eluting with a mixture of diethyl ether and pentane (1:1 v/v), to give N-(3,5-dichloropyrid-4-yl)-3-cyclopenty- 
loxy-4-(methylthk>)benzamide (0.7 g) in the form of a white crystalline solid, m.p. 157-159°C [NMR (CDCI 3 ):8.57 (s, 
2H) 7 69 (bs1H), 7.47 (dd,1H,J=8Hz, J=2Hz), 7.43 (d,1H,J=2Hz), 7.17 (d,1H,J=8Hz), 4.95 (m,1H), 2.46 (s,3H), 
1 98-1 6(m,8H); Elemental analysis: C.54.0; H.4.5; N.7.0; Cl,17.8%; calculated: C.54.4; H.4.6; N.7.05; Cl,17.85%] 

By proceeding in a manner similar, but replacing 3-cyclopentyloxy-4-(methylthio)benzoyl chloride by 4-(methylth- 
io)-3-(tetrahydro-3-furyloxy)-benzoyl chloride (that is prepared as described in Reference Example 115), there is pre- 
pared: 

N-(3,5-dichloropyrid-4-yl)-4-(methylthio)-3-(tetrahydro-3-furyloxy)benzamide. 

EXAMPLE 25 Compounds FQ-FR 

By proceeding as in Example 24 but using 4-amino-3,5-difluoropyridine instead of 4-amino-3,5-dichloropyridine, 
and using 3-cyclopentyloxy-4-(methylthio)benzoyl chloride and 4-(methylthio)-3-(tetrahydro-3-furyloxy)benzoyl chlo- 
ride, there are prepared: 

N-(3 5-difluoropyrid-4-yl)-3-cyclopentytoxy-4-(methylthb)benzamide is synthesized; m.p. 174-5°C. [Elemental 
analysis: C.59.4; H.5.1; ; N.7.6; S.8.3%; calculated: C.59.3; H.5.0; N.7.7; S,8.3%]; and 
N-(3,5-difluoropyrid-4-yl)-4-(methylthio)-3-(tetrahydro-3-furyloxy)benzamide. 

EXAMPLE 26 Compounds FS-FX 

A solution of 4-amino-3,5-dichloropyridine (1.6 g) in dry tetrahydrofuran (20 mL) at 0°C under nitrogen is treated 
with sodium hydride (1 g of a 60% dispersion in mineral oil) and then stirred for a further 30 minutes at this temperature. 
It is then treated with a solution of 3-(exo)-8.9,10-trinorbornyl-2-oxy-4-(methylthio)benzoyl chloride (2.8 g, that is pre- 
pared as described in Reference Example 23) in dry tetrahydrofuran (20 mL) keeping the temperature below 10°a 
The resulting mixture is further stirred in the cold for 1 hour, allowed to warm to room temperature and left to stand 
overnight The mixture is then quenched with 10% aqueous ammonium chloride solution (150 mL), the layers separated 
and the aqueous layer further extracted with ethyl acetate (2 x 100 mL). The combined organic extracts are dried 
(Na,SO,) and evaporated to dryness. The resulting residue is subjected to flash chromatography on silica gel, eluting 
with ethyl acetate/pentane (gradient elution 1:4 v/v to 1:1 v/v) to give N-(3,5-dichloropyrid-4-yl)-3-(exo)-8,9,10-tnnor- 
bornyl-2-oxy-4-(methylthio)benzamide (2.0 g) as an off white solid, m.p. 175-177'C (from isopropanol). [Elemental 
analysis: C56.7; H.4.8; N,6.6%; calculated: C56.7; H.4.8; N,6.6%]. 

By proceeding in a similar manner, but replacing the 3-(exo)-8,9,10-trinorbomyl-2-oxy-4-(methylthio)benzoyl chlo- 
ride that is used as a starting material by the appropriate benzoyl chloride derivatives (that are prepared as described 
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in Reference Example 115) there are prepared: 

(R)-N-(3 5^ichloropyrid^-yl)-3-(ej^ m P 185-186°C (from ethyl 

acetate/t-butylmethyl ether). [a) 2 D n -19.5° (c=0.91, CHgCy. [Elemental analysis: C.56.6; H.4.9; N,6.6%; Calculated: C, 
56.7; H.4.8; N.6.6%); and 

(SJ-N^S^^ichloropyrid^-yO^-te^J-B.QJO-trinorbomyl^-oxy^-lmethylthioibenzamide, m.p. 188-189°C (from ethyl 
acetate/heptane) (a]^ +15.6° (c=1.24, CH 2 CI 2 ). [Elemental analysis: C.57.0; H.4.9; N,6.7%; 
Calculated: C,56.7; H.4.8; N,6.6%]. 

By also proceeding in a similar manner, but replacing the 3.(exo)^,9,10-trinorbomyl-2-oxy-4-(methylthio)benzoyl 
chloride by 4-(methylthio)-3-(7HDxabicyclo[2.2.1]heptan-2-oxy)benzoy! chloride, 4-(methylthio)-3-[(exo)-2-oxabicyclo 
[2.2.1]heptan-6-oxy]benzoyl chloride and 4-(methylthio)-3-[(endo)-2-oxabicyclo[2.2.1]heptan-6-oxy]benzoyl chloride 
(that are prepared as described in Reference Example 115) there are prepared: 

N-(3,5-dichloropyrid-4-yl)-4-(methylthio)-3-(7-oxabicyclo[2.2. 1]heptan-2-oxy)benzamide; 
N-(3,5-dichloropyrid^-yl)-4-(methylthio)-3^(exg)-2-oxabicyclo[2.2. 1 ]heptan-6-oxy]benzamide; and 
N-(3,5-dichloropyrid-4-yl)-4-(me% 

EXAMPLE 27 Compounds FZ-GA 

A solution of 4-amino-3,5-dichloropyridine (3.73 g) in dry tetrahydrofuran (50 ml_) under nitrogen at 5-1 0°C is 
treated portionwise with sodium hydride (60% dispersion in oil; 1.87 g). After 30 minutes it is treated drcpwise with a 
solution of 3-cyclopent-2-enyloxy-4-methoxybenzoyl chloride in dry tetrahydrofuran (50 mL; that is prepared, as de- 
scribed in Reference Example 32, from 5.89 g 3-cyclopent-2-enyloxy-4-methoxybenzoic acid). The resulting mixture 
is allowed to warm to room temperature and left to stand overnight. Most of the solvent is then removed under reduced 
pressure and the residue is partitioned between water (250 mL) and dichloromethane (250 mL) and the aqueous layer 
is further extracted with dichloromethane (2 x 250 mL). The combined organic layers are dried over sodium sulfate, 
the solvent is removed under reduced pressure, and the resulting residue is subjected to flash chromatography on 
silica gel, eluting with mixtures of ethyl acetate and pentane (3:7 to 1:1 v/v), to give a cream solid (1.25 g), which is 
recrystallized from a mixture of ethyl acetate and pentane, to give (±)-N-(3,5-dichloropyrid-4-yl)-3-cyclopent-2-enyloxy- 
4-methoxybenzamide (0.80 g), as a white solid, m.p. 177-178°C. [Elemental analysis: C,56.9; H.4.2; N.7.4; Cl,18.6%; 
calculated: C.57.0; H,4.3; N,7.4; Cl.18.7%). 

By proceeding in a similar manner, but using 3-(3,4-dihydro-2H-pyran-2-methoxy)-4-methoxybenzoyl chloride (that 
is prepared, as described in Reference Example 115, from 3-(3,4-dihydro-2H-pyran-2-methoxyH-methoxybenzoic 
acid) in dry tetrahydrofuran instead of 3-cyclopent-2-enyloxy-4-methoxybenzoyl chloride, there is prepared N- 
(3,5-dichloropyrid-4-yl)-3-(3,4-dihydro-2H-pyran-2-methoxy)-4-methoxybenzamide. 

EXAMPLE 28 compound GA-GB 

A solution of 4-amino-3,5-dichloropyridine (0.93 g) in dry tetrahydrofuran (56 mL) under nitrogen at 5-1 0°C is 
treated portionwise with sodium hydride (60% dispersion in oil, 0.57 g). After 1 hour it is treated dropwise with a solution 
of 3-cyclopent-3-enyloxy-4-methoxybenzoyl chloride in dry tetrahydrofuran (30 mL) that is prepared as described in 
Reference Example 32 from 1 .33 g 3-cyclopent-3-enyloxy-4-methoxybenzoic acid. The resulting mixture is allowed to 
warm to room temperature, stirred for a further 3 hours and then poured into 5% aqueous potassium carbonate (430 
mL). The resulting emulsion is extracted with ethyl acetate (3 x 150 mL), the combined organic extracts washed with 
water (2x20 mL), followed by ice-cold 1 M aqueous hydrochloric acid (2 x 20 mL) and dried over sodium sulfate. The 
solvent is removed under reduced pressure and the resulting residue subject to flash chromatography on silica gel, 
eluting with mixtures of t-butyl methyl ether and cyclohexane (2:3 to 7:3 v/v), to give a cream solid, which is recrystallized 
from acetonitrile to give N-(3,5-dichloropyrid-4-yl)-3-cyclopent-3-enyloxy-4-methoxybenzamide (0.54 g), as a white 
solid, m.p. 193-195°C. [Elemental analysis: C.56.7; H,4.2; N,7.3%; calculated: C.57.0; H.4.3; N,7.4%]. 

By proceeding in a similar manner, but using 3-(3,4-dihydro-2H-pyran-6-methoxy)-4-methoxybenzoyl chloride (that 
is prepared, as described in Reference Example 115, from 3-(3,4-dihydro-2H-pyran-6-methoxy)-4-methoxybenzoic 
acid) instead of 3-cyclopent-2-enyloxy-4-methoxybenzoyl chloride in dry tetrahydrofuran, there is prepared N- 
(3,5-dichloropyrid-4-yl)-3-(3,4-dihydro-2H-pyran-6-methoxy)-4-methoxybenzamide. 

EXAMPLE 29 Compounds GC-GD 

A solution of N-(3,5-dichloropyrid-4-yl)-3-cyclopentyl-4-(methylthio)benzamide (1 g; that is prepared as described 
in Example 24) in dichloromethane (100 mL), containing molecular sieve 4A, under nitrogen, is treated with 2,6-di-tert- 
butyl-4-methylpyridine (1 .28 g). The resulting mixture is stirred at room temperature for 1 .5 hours, and then it is cooled 
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to 0»C (in an ice/salt bath) and treated with xenon difluoride (0.51 g) in one portion. After stirring for a further 2 hours 
in the cold the mixture is filtered, and the filtrate is washed with saturated aqueous ammonium chloride solution. The 
orqanic phase is dried over sodium sulfate and evaporated. The resulting residue is subjected to flash chromatography, 
eluting with a mixture of ethyl acetate and pentane (2:3 v/v), to give impure N-(3,5-dichloropy rid-4-yl)-3-cyclopentyloxy- 
4-(fiuoromethylthio)ben Z amide (600 mg). It is further purified by reversed phase HPLC on ocladecylsily silica gel, 
eluting with a mixture of methanol and water (7:3v/v),togiveN-(3.5-dichloropyrid-4.yl)-3-cyclop 
ylthio)benzamide (51 9 mg), in the lorm of a white solid, m.p. 111-11 3'C. (Elemental analysis: C.51 .50; H.4.1 2; N.6.74 /<>; 
calculated: C.52.05; H,4. 12; N,6.74%]. 

By proceeding in a similar manner, but using N-(3.5KJ.chloropyrid-4-yl)-4-(methylthio)-3-(1etrahydro-3-1uryloxy) 

benzamtfe (that is prepared, as described in Reference Example 24) instead of N- (3 ^J^J^ 
clopentyloxy-4-(methylthio)benzamide, there is prepared N-(3,5-dichloropyrid-4-yl)-4-(fluoromethylth.o)-3-(tetrahydro- 

3-furyloxy)benzamide. 
EXAMPLE 30 Compounds GE-GF 

A suspension of chromium trioxide (0.6 g) in dichloromethane (25 mL) is treated wHh 3,5-dimethylpyrazole (0 58 
a) and stirred for 20 minutes. It is then treated with a solution of i-(3-cyclopentyloxy-4-methoxyphenyl)-2-(2 6-dichlo- 
rophenyl)ethanol (1.4 g; that is prepared as described in Reference Example 61) in dichloromethane (10 mL) and the 
solution is stirred overnight at room temperature. It is then concentrated and the resulting residue is triturated with 
diethyl ether (200 mL) and filtered. The filtrate is evaporated to give a brown oil. which is subjected to flash chroma- 
tography, eluting with a mixture of diethyl ether and pentane (1 :4 v/v), to give 3-cyclopentyloxy-4-methoxyphenyl 2 6 - 
dichlorobenzyl ketone (0.36 g), in the form of a white solid, m.p. 1 35-137'C. (NMR(CDCI 3 ): 7.73(dd,1 H,J=8Hz,J=2Hz), 
7.59(d,1H,J=Hz), 

7.35(d,2H,J=8Hz),7.18(t,1H,J=8Hz),6.94(d, 1H,J=8Hz), „ „ e , o u K 0*1 

4 85(m 1H) 4 66(s 2H),3.95(s.3H),2.05-1.52(m,8H). Elemental analysis: C,62.9,H,5.3%; calculated: C,63.3,H,5.3/o]. 

By proceeding in a similar manner, but using -2-(2,6-dichlorophenyl)-1 -(4-methoxy-3-(te1rahydro-3-1uryloxy)phe- 
nyl)ethanol (that is prepared as described in Reference Example 61 ) instead of 1 -(3-cyclopenty loxy-4-methoxyphenyl)- 
2-(2,6-dichlorophenyl)ethanol, there is prepared 2\6'-dichlorobenzyl 4-methoxy-3-(tetrahydro-3-furyloxy)phenyl ke- 
tone. 

EXAMPLE 31 Compounds GG-GH 

A solution of oxalyl chloride (5.3 mL) in dry dichloromethane (1 25 mL) at -60»C is treated portion wise with dimethyl 
sulfoxide (9.1 mL) in dichloromethane (20 mL), keeping the temperature below -50°C. The solution is then stirred at 
-70°C for 20 minutes and is then treated with a suspension of 1 -(3-cyclopentyloxy-4-methoxyphenyl)-2-(3,5-dichloro- 
pvrid-4-yl)ethanol (20.5 g; that is prepared as described in Reference Example 63) in dry dichloromethane (300 mL) 
during 20 minutes, keeping the temperature below -50°C. After stirring for 30 minutes, the solution is treated with 
triethylamine (35 mL) and allowed to rise to room temperature. It is then treated with water (250 mL) and extracted 
with ethyl acetate (2 x 100 mL). The combined organic extracts are washed with dilute sulfuric acid (100 mL; 1%), 
aqueous potassium carbonate solution (100 ml; 5%) and brine (100 mL), dried and concentrated and the resulting 
residue is recrystallized from a mixture of ethyl acetate and heptane, to give 3-cyclopentyloxy-4-me1hoxyphenyl 

3 5-dichloropyrid-4-ylmethyl ketone (19.6 g), m.p. 119-120°C. [NMR(CDCI 3 ): 8.52(s,2H),7.69 (dd.1 H,J=8Hz),7 Q 57(d, 
1 H,J=2Hz),6.95(d,lH,J=8Hz),4.86 (m,1H),4.64(s,2H), 3.95(s,3H),2.05-1 .58(m.8H). Elemental analys.s: C59.8.H, 

4 95,N,3.63%; calculated: C,60.0,H,5.0,N,3.7%]. 

By proceeding in a similar manner, but using 2-(3,5-dichloropyrid-4-yl)-1 -(4-methoxy-3-(tetrahydro-3-furyloxy)phe- 
nyDethanol (that is prepared as described in Reference Example 63) instead of 1 -(3^yclopenlyloxy-4-methoxypheny I)- 
2-(3,5-dichloropyrid-4-yl)ethanol, there is prepared 3,5-dichloropyrid-4-ylmethyl 4-methoxy-3-(te1rahydro-3-1uryloxy) 
phenyl ketone. 

Example 32 Compounds GI-GJ 

Aqueous 27 5% hydrogen peroxide (0.32 mL) is added to a solution of 3-cyclopentyloxy-4-methoxyphenyl 
3 5-dichloropyrid-4-ylmethyl ketone (990 mg) in glacial acetic acid (1 3 mL). The reaction is heated at 80°C fo. -8 i hours 
then allowed to stand overnight at room temperature. A further aliquot of aqueous 27.5% hydrogen peroxide (0.32 mL) 
is added and the mixture heated at 80'C for 2 hours. The reaction mixture is diluted with ethyl acetate (200 mL) and 
washed wrth saturated aqueous sodium bicarbonate until the washings remained basic. The mixture is washed with 
brine (50 mL) dried (MgS0 4 ), concentrated and the residue recrystallized from a mixture of dichloromethanelethyl 
acetate/heptane to give 3,5-dichloro-4-(2-(3-cyclopentyloxy-4-methoxyphenyl)-2-oxoethyl)pyddine-N-oxide as a yel- 
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low solid, m.p. 179-180'C. [Elemental analysis: C.57.3; H.4.81; N.3.54; Cl.18.0%; calculated (or C 19 H 19 Cl2N0 4 : C, 
57.59; H,4.83;N,3.53;CI,17.89%.) 

By proceeding in a similar manner, but using 3,5-dichloropyrid^-ylmethyl 4-methoxy-3-(tetrahydro-3-f uryloxy)phe- 
nyl ketone instead of 3-cyclopentyloxy-4-methoxyphenyl 3,5-dichloropyrid-4-ylmethyl ketone, there is prepared 
3,5-dichloro-4-(2-(4-methoxy-3-(tetrahydro-3-furyloxy)phenyl)-2-oxoethyl)pyridine-N-oxide. 

Example 33 Compounds GK-GL 

A solution of diisopropylamine (1.23 mL) in dry tetrahydrofuran (15 mL) is stirred and cooled to -70°C under a 
nitrogen atmosphere. To this is added a 2.5 M solution of n-butyl lithium in hexanes (3.52 mL) at -70»C. -The mixture 
is stirred for 30 minutes then a solution ol 3-chloro-4-methylpyridine (1 .02 g) in dry tetrahydrofuran (10 mL) is added. 
The mixture is stirred for a further 40 minutes. A solution of 3-cyclopentyloxy-4,N-dimethoxy-N-methylbenzamide (2.23 
g that is prepared as described Reference Example 64) in dry tetrahydrofuran (10 mL) is added and the mixture stirred 
at -70°C for 30 minutes -40°C for 30 minutes, 0°C for 30 minutes, and room temperature for 1 hour. A mixture of 
ethanol and hydrochloric acid 19:1 (40 mL) is added and then the reaction mixture is partitioned between brine (40 
mL) and diethyl ether (40 mL). The ethereal phase is dried over sodium sulfate and concentrated in vacuo to give a 
pale yellow solid (3 0 g). The solid is triturated with diethyl ether and then purified by flash chromatography (ethyl 
acetate eluent on a silica gel column) to give a solid (1 .6 g). The solid is triturated with diethyl ether, collected and dried 
to afford 2-(3-chloropyrid-4-yl)-1-(3-cyclopentyloxy-4-methoxyphenyl)ethanone (1.35 g) as a cream solid m.p. 
124-1 25"C [Elemental analysis'. C.66.2; H.5.89; N,4.12%; calculated for C 19 H 20 CINO 3 : C.65.99; H.5.83; N.4.05%.]-- 
™ By proceeding in a similar manner, but using 3-(tetrahydro-3-furyloxy)-4,N-dimethoxy-N-methylbenzamide instead 
of 3-cyclopentyloxy-4.N-dimethoxy-N-methylbenzamide, there is prepared 2-(3-chloropyrid-4-yl)-1-(4-methoxy-3-(tet- 
rahydro-3-furyloxy)phenyl)ethanone. 

Example 34 Compounds GM-GN 

5% Palladium on cartoon (53 mg) is added to a solution of 3<yclopentyloxy-4-methoxyphenyl 3,5-dichloropyrid- 
4-ylmethyl ketone (1.9 g) in hot methanol (60 mL) under a nitrogen atmosphere. The mixture is brought to reflux, 
ammonium formate (1.6 g) is added portionwise during 10 minutes and then refluxing is continued for a further 45 
minutes More 5% palladium on carbon (53 mg) and ammonium formate (1 g) are added and the mixture refluxed for 
10 minutes The reaction mixture is partitioned between dichloromethane (250 mL) and water (100 mL). The organic 
phase is separated, washed with water (75 mL) and brine (100 mL) and dried over magnesium sulfate. Evaporation 
yields a yellow gum (1 .3 g) which is purified by flash chromatography (ethyl acetate/methanol 1 9: 1 v/v as eluent on a 
silica gel column) followed by recrystallization from cyclohexane to give 1 -(3-cyclopentyloxy-4-methoxyphenyl)-2-(4-py- 
ridyl)ethanone (0.55 g) as an off-white solid, m.p. 102-1 03°C. [Elemental analysis: C.72.6; H.6.63; N,4.23%; calculated 
forC 19 H 21 NO 3 :C,73.29;H,6.80;N,4.50%.] 

By proceeding in a similar manner, but using 3,5-dichloropyrid^-ylmethyl 4-methoxy-3-(tetrahydro-3-furyloxy)phe- 
nyl ketone instead of 3-cyclopentyloxy-4-methoxyphenyl 3,5-dichloropyrid-4-ylmethyl ketone, there is prepared 1- 
(4-methoxy-3-(tetrahydro-3-furyloxy)phenyl)-2-(4-pyridyl)ethanone. 

Example 35 Compounds GO-GP 

A solution of 3-cyclopentyloxy-4-methoxybenzonitrile (1.09 g) in diy tetrahydrofuran (3 mL) is added to a 2 M 
solution of benzylmagnesium chloride in tetrahydrofuran (5.0 mL) at room temperature under a nitrogen atmosphere. 
The mixture is refluxed for 3 hours, cooled in an ice bath and quenched with cold 4 M aqueous hydrochloric acid. More 
tetrahydrofuran (20 mL) is added and the reaction mixture is allowed to stand at room temperature for 48 hours. The 
tetrahydrofuran layer is decanted and evaporated. The residue is dissolved in cyclohexane (50 mL) and the solution 
washed successively with water (2 x 10 mL), 5% aqueous sodium bicarbonate (2 x 10 mL), water (2 x 10 mL) and 
brine (10 mL), and finally dried over magnesium sulfate. Concentration affords an amber oil (1 .53 g) which is purified 
by flash chromatography (dichloromethane as eluant on silica gel column) to give a pale yellow viscous oil which 
crystallized on standing. The solid is recrystallized from methanol to afford 1-(3-cyclopentyloxy-4-methoxyphenyl)- 
2-phenylethanoneascolorlesscrystals,m.p.117-119°C. [Elemental analysis: C,77.7;H,7.2%; calculated tor C M H 22 0 3 . 

C.77.39; H,7.14%.] l . , . . 0 w 

By proceeding in a similar manner, but using 4-methoxy-3-(tetrahydro-3-furyloxy)benzonitrile instead of 3-cy- 
clopentyloxy-4-methoxybenzonitrile, there is prepared i.(4-methoxy-3-(tetrahydro-3-furyloxy)phenyl)-2-phenyleth- 



anone. 
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EXAMPLE 36 Compounds GQ-GR 

By proceeding in a manner similar to that described in Example 52, but using as the starting material the appropriate 
quantity of 4-methoxy-3-(3-methyl-2-butenyloxy)benzoic acid and 4-methoxy-3-(4-methoxy-3-methylbuM-en-3-oxy) 
5 benzoic acid, there are prepared: 

N-(3,5-dichloropyrid-4-yl)-4-methoxy-3-(3-methyl-2-butenyloxy)benzamide, in the form of a white solid, m.p. 
173-174°C. [Elemental analysis: C.56.7; H,4.9; N,7.3%; calculated: C,56.7; H,7.8; N,7.35%]; and 
N-(3,5-dichloropyrid-4-yl)-4-methoxy-3-(4-methoxy-3-methylbut-1-en-3-oxy)benzamide. 

w 

EXAMPLE 37 Compounds GS-GT 

A solution of 3-fexo-bicyclo-(2.2. 1 )hept-5-en-2-oxy]-4-methoxybenzoic acid and 4-methoxy-7-oxabicyc!o[2.2.1] 
hept-5-en-2-oxybenzoic-acid in dry methylene chloride are treated with oxalyl chloride in a ratio of 4 mm of acid:0.7 
is mL oxalyl chloride:10 mL of methylene chloride in the presence of a few drops of dimethylformamide under nitrogen 
and the formed acid chlorides are reacted as in Example 24 to prepare: 

N-(3,5-dichloropyrid-4-yl)-3-[exo-bicyclo(2.2. 1 )-hept-5-en-2-oxy]-4-methoxy-benzamide, in the form of white crys- 
tals, m.p. 175-176°C. [Elemental analysis: C.59.3; H,4.6; N,6.7;%; calculated: C,59.3; H.4.5; N,6.9%]; and 
20 N-(3,5-dichloropyrid-4-yl)-4-methoxy-7-oxabicydo[2.2. 1 lhept-5-en-2-oxybenzamide. ■ - ~ 

EXAMPLE 38 Compounds GU-GV 

A stirred solution of 3-cyclopentyloxy-4-methoxyaniline (1 g) and triethylamine (0.69 mL) in dry dichloromethane 
25 (20 mL) at 0°C is treated dropwise with 2,6-dichlorobenzoyl chloride (1 .1 7 g). After stirring at this temperature for 30 
minutes, the mixture is warmed to room temperature and stirred for a further 3 hours. The organic layer is washed with 
water (100 mL), dried and concentrated. The residue is recrystallized from a mixture of isopropanol and hexane, to 
give N-(3-cyclopentyloxy-4-methoxyphenyl)-2,6-dichlorobenzamide (0.6 g), m.p. 184-185°C. [Elemental analysis: C, 
60.2.H.5.0; N.3.6; Cl,18.9%; calculated: C.60.0; H.5.0; N.3.7; CI, 18.65%]. 
30 By proceeding in a similar manner, but using 4-methoxy-3-(tetrahydro-3-furyloxy)aniline instead of 3-cyclopenty- 

loxy-4-methoxyaniline, there is prepared N-[4-methoxy-3-(tetrahydro-3-furyloxy)phenyl]-2,6-dichlorobenzamide. 

EXAMPLE 39 Compounds GW-GX 

35 By proceeding in a similar manner to that described in Example 38, but using 2,6-difluorobenzoyl chloride instead 

of 2,6-dichlorobenzoyl chloride, there is prepared N-(3-cyclopentyloxy-4-methoxyphenyl)-2,6-difluorobenzamide, m.p. 
150-151°C. [Elemental analysis: C.65.4; H.5.6; N,3.95; F.10.8%; calculated: C.65.7; H.5.5; N,4.0;F,10.9%]. 

By proceeding in a similar manner, but using 4-methoxy-3-(tetrahydro-3-furyloxy)aniline instead of 3-cyclopenty- 
loxy-4-methoxyaniline, there is prepared N-[4-methoxy-3-(tetrahydro-3-furyloxy)phenyl]-2,6-difluorobenzamide. 

40 

EXAMPLE 40 Compounds GY-GZ 

A stirred solution of 3-cyciopentyioxy-4-methoxyaniline (1 g) and triethylamine (0.69 mL) in dry dichloromethane 
(20 mL) is treated dropwise at 0-5°C with a solution of 2,6-dichlorophenyl isocyanate (0.9 g) in dry dichloromethane 
45 (10 mL). The resulting mixture is stirred for 30 minutes at this temperature and then for 6 hours at room temperature. 
The precipitate which forms is collected and stirred with isopropanol (50 mL), with ice cooling. The resulting solid is 
collected and dried, to give N-(2,6-dichlorophenyl)-N'-(3-cyclopentyloxy-4-methoxyphenyl)urea (1.06 g), m.p. 
203-204°C. [Elemental analysis: C.57.2; H.5.0; N.7.0; Cl,18.2%; calculated: C.57.7; H.5.1; N.7.1; CI,18.0%1. 

By proceeding in a similar manner, but using 4-methoxy-3-(tetrahydro-3-furyloxy)aniline instead of 3-cyclopenty- 
so loxy-4-methoxyaniline, there is prepared N-(2.6-dichlorophenyl)-N'-(4-methoxy-3-(tetrahydro-3-furyloxy)-phenyl)urea. 

EXAMPLE 41 Compounds HA-HB 

A stirred solution of bis(trichloromethyl) carbonate (0.96 g) in dichloromethane (10 mL) at room temperature is 
55 treated with a solution of 3-cyclopentyloxy-4-methoxyaniline (2.0 g) in dichloromethane (10 mL) and then the mixture 
is stirred for a further 30 minutes during which time a thick precipitate forms. The mixture is diluted with dichloromethane, 
washed with water (50 mL), dried over magnesium sulfate, and filtered. The solvent is removed in vacuo, to give a 
light brown oil, which is dissolved in dry tetrahydrofuran (10 mL) to give "solution A*. 
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A stirred solution of 4-amino-3,5-dichloropyridine (1.56 g) in dry tetrahydroluran (20 mL) under nitrogen at room 
temperature is treated portionwise with an oil dispersion of sodium hydride (60%; 0.37 g; 10 rnrnol^ After stirnng for 
15 minutes, the mixture is treated dropwise with 'solutton A" and then stirred for a further 2 hours dunng wh ch Ume 
a thick cream precipitate forms. This is filtered off, washed with diethyl ether (20 mL), and then wrth acetone (20 mL) 
and dried in vacuo. Recrystallization from methanol gives ^3,5-dichloropyrid-4-yl)-NM3*yclopenty^ 
phenyl)urea (0.68 g), m.p. 183-184'C. [Elemental analysis: C.54.4; H.4.8; N.10.4; Cl,17.7%; calculated: C.54.6; H.4.8, 

N ' 10 |i , procee 9 dt l g in a similar manner, but using 4-methoxy-3-(tetrahydro-3-furyloxy)aniline instead of 3-cyclopenty- 
loxy-4-methoxyaniline, there is prepared N-(3,5KJichloropyrid-4-yl)-N'-(4-methoxy-3-(tetrahydro-3-furyloxy)-phenyl) 

urea. 

EXAMPLE 42 Compounds HC-HD 

A stirred solution of 3<yclopentyloxy-4-methoxyphenol (0.2 g) and triethylamine (1.35 mL) in dichloromethane (5 
mL) is treated portionwise at 0-5»C wrth 2,6-dichlorobenzoyl chloride (0.28 g), and the solution is warmed to room 
temperature and stirred for a further 2 hours. The reaction mixture is poured into hydrochloric add (50 ml, 2 N and is 
extracted with diethyl ether (3 x 50 mL). The combined organic extracts are then washed with water (100 mL), and 
brine (100 mL), dried over magnesium sulfate and concentrated. The residual oil is subjected to flash chromatography 
on silica gel, eluting with a mixture of pentane and ethyl acetate (4:1 v/v), to give 3<yclopentyloxy-4-methoxyphenyl 
2.6-dichlorobenzoate (0.28 g), m.p. 100-101=0. [Elemental analysis: C.59.7; H ,4.7%; calculated: C^9, KL4£^_ 

By proceeding in a similar manner, but using 4-methoxy-3-(tetrahydro-3-furyloxy)phenol instead of 3-cyclopenty- 
loxy-4-methoxyphenol, there is prepared 4-methoxy-3-(tetrahydro-3-furyloxy)phenyl 2,6-dichlorobenzoate. 

EXAMPLE 43 Compounds HE-HF 

A stirred solution of 3-cyclopentyloxy-4-methoxyphenol (0.5 g). potassium carbonate (0.4 g) and alpha 2,6-trichlo- 
rotoluene (0.56 g) in dimethylformamide (5 mL) is heated at 100'C lor 1 hour. The solution is then concentrated and 
the residue is subjected to flash chromatography, eluting with a mixture of dichloromethane and pentane (1 :1 v/v), to 
give 3-cyclopentyloxy-4-methoxyphenyl 2,6-dichlorobenzyl ether (0.76 g), m.p. 96-98'C. [Elemental analys.s: C.61.7; 
H,5.5%; calculated: C.62.1; H,5.5%). 

By proceeding in a similar manner, but using 4-methoxy-3-(tetrahydro-3-furyloxy)phenol instead of 3-cyclopenty- 
loxy-4-methoxyphenol, there is prepared 2,6-dichlorobenzyl 4-methoxy-3-(tetrahydro-3-furyloxy)phenyl ether. 

EXAMPLE 44 Compounds HG-HH 

A solution of 3-cyclopentyloxy-4-methoxybenzaldehyde (5 g) and 2-chloroaniline (2.5 mL) in toluene (60 mL) is 
heated at reflux undera Dean and Stark water trap for 3 hours. After concentration, the residue is dissolved in methanol 
(60 mL) and the stirred solution is treated at 0'C with sodium cyanoborohydride (2.1 g). The temperature is a lowed 
to rise to room temperature, and the stirring is continued for 2 hours, before dilution with ethyl acetate (100 mL) and 
washing with saline (1 00 mL). The organic layer is dried and concentrated, to give a brown oil. This oil is subjectec to 
flash chromatography on silica gel, eluting with a mixture of ethyl acetate and hexane 1:4v v), to n -( 2 r c J |0 ^; 
enyl)-3-cyclopentyloxy-4-methoxybenzylamine (0.64 g). in the form of an oil. [Elemental analys.s: C.69.5; H.6.8, N,4. 1 , 
Cl,10.6%; calculated: C.68.8; H.6.7; N.3.2; Cl,10.7%]. ^^o^ u 

By proceeding in a similar manner, but using 4-methoxy-3-(tetrahydro-3-furyloxy)benzaldehyde instead of 3-cy- 
clopentyloxy-4-methoxybenzaldehyde, there is prepared N -(2-chlorophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)ben- 
zylamine. 

EXAMPLE 45 Compounds HI-HJ 

A stirred suspension of 2,6-dichlorobenzyltriphenylphosphonium bromide (2.5 g) in dry tetrahydrofuran (30 mL) is 
treated dropwise with a solution of potassium t-butoxide (0.56 g) in dry tetrahydrofuran (32 mL), at J) C After s t.rr.ng 
at this temperature for 1 hour, it is treated with a solution of 3<yclopentyloxy-4-methoxybenzaldehyde (1.1 g) in dry 
tetrahydrofuran (15 mL). The reaction mixture is stirred from 0»C to 5»C for 1 hour and 30 minutes, and then allowed 
to warm to room temperature. After stirring overnight, the mixture is concentrated and the resulting rescue is treated 
with ethyl acetate (200 mL). The resulting organic solution is filtered. The filtrate is concentrated and he resulting 
residue is subjected to flash chromatography, eluting with dichloromethane, to give trans-1 , -(3-cyclc f en ^xy^^eth- 
oxyphenyl)-2-(2,6-dichlorophenyl)ethene (1.16g), m.p. 47-49'C. [Elemental analysis: C.66.4; H.5.6; CI,19.4/o, calcu- 
lated: C,66.1;H,5.55; Cl,19.5%]. 
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By proceeding in a similar manner, but using 4-methoxy-3-(tetrahydro-3-furyloxy)benzaldehyde instead of 3-cy- 
clopentyloxy-4-melhoxybenzaldehyde, there is prepared trans-2-(2,6-dichlorophenyl)-1-(4-methoxy-3-(tetrahydro- 
3-furyloxy)phenyl)ethene. 

EXAMPLE 46 Compounds HK-HL 

By proceeding in a manner similar to that described in Example 45, but using 2,6-difluorobenzyltriphenylphos- 
phonium bromide, there is prepared trans-1-(3-cyclopentyloxy-4-methoxyphenyl)-2-(2,6-difluorophenyl)ethene, m.p. 
65-67°C. [Elemental analysis: C.73.0; H.6.1%; calculated: C72.7; H,6.1%]. 

By proceeding in a similar manner, but using 4-methoxy-3-(tetrahydro-3-furyloxy)benzaldehyde instead of 3-cy- 
clopentyloxy-4-methoxybenzaldehyde, there is prepared trans-2-(2,6-difluorophenyl)-1-(4.methoxy-3-(tetrahydro- 
3-luryloxy)phenyl)ethene. 

EXAMPLE 47 Compounds HM-HN 

Pyridinium dichromate (3.6 g) in dry dichloromelhane (40 mL) under nitrogen is treated with (±)-1 -(3-cyclopenty- 
loxy-4-methoxyphenyl)-2-(pyrid-4-yl)ethanol (2.0 g; that is prepared as described in Reference Example 67), in one 
portion The resulting mixture is stirred for 1 hour and 30 minutes, and then filtered through a pad of diatomaceous 
earth and the pad is washed with diethyl ether. The combined filtrate and ethereal washings are washed with saturated 
aqueous cupric sulfate solution. (2 x 30_mL). followed by water (30 mL), and then dried over magnesium sulfate^ The 
solvent is removed under reduced pressure, and the resulting oily residue is subjected to flash chromatography on 
silica gel, eluting with ethyl acetate, to give i.(3-cyclopentyloxy4-methoxyphenyl)-2-(pyrid-4-yl)ethane-1,2-dione (0 4 
g), in the form of a yellow solid, m.p. 117-119 B C. [Elemental analysis: C.70.1; H.6.0; N,4.1%; calculated: C.70.1; H, 

5 ' 9 ' Byprot'eeding in a similar manner, but using (±)-1 -(4-methoxy-3-(tetrahydro-3-f uryloxy)phenyl)-2-(pyrid-4-yl)eth- 
anol instead of (+)-1 -(3-cyclopentyloxy-4-methoxyphenyl)-2-(pyrid-4-y l)ethanol, there is prepared 1 -[(4-methoxy-3-(tet- 
rahydro-3-furyloxy)phenyl]-2-(pyrid-4-yl)ethane-1 ,2-dione. 

EXAMPLE 48 Compounds HQ-HP 

A stirred solution of diisopropylamine (3.6 mL) in dry tetrahydrofuran (132 mL) is treated with a solution of butyl 
lithium in hexanes (10.3 mL; 2.5 M), dropwise, under nitrogen, keeping the temperature below -65°C. The resulting 
mixture is then stirred for a further period of 20 minutes, at below -65<>C. The stirred mixture, still maintained at below 
-65°C is then treated dropwise with a solution of 3,5-dichloropyridine (3.5 g) in dry tetrahydrofuran (24 mL). The stirred 
mixture is maintained at below -65°C for a further 30 minutes. The stirred mixture, still maintained at below -65°C is 
then treated portionwise with 3-cyclopentyloxy-4-methoxyphenyldiazonium tetrafluoroborate (7.2 g), and it is stirred at 
below -65"C for a further 45 minutes. The resulting mixture is then allowed to warm to room temperature overnight. It 
is then treated with water (600 mL), the layers are separated, and the aqueous layer is further extracted with diethyl 
ether (3 x 100 mL) The combined organic extracts are washed with saturated aqueous sodium chloride solution (100 
mL) dried over magnesium sulfate, and then evaporated to dryness. The resulting residue is subjected to flash chro- 
matography on silica gel, eluting with a mixture of pentane and diethyl ether (2:1 v/v), to give a red solid (3.1 g) which, 
on recrystallization from pentane, gives trans-1 -(3-cyclopentyloxy-4-methoxyphenyl)-2-(3,5-dichloropyrid-4-yl)d.azene 
(2.2 g), in the form of a red-brown solid, m.p. 88-89'C. [Elemental analysis: C.56.0; H.4.8; N,11.3%; calculated: C, 
55.75; H.4.7; N,1 1.5%]. 

By proceeding in a similar manner, but using 4-methoxy-3-(tetrahydro-3-furyloxy)phenyldiazonium tetrafluorobo- 
rate instead of 3-cyclopentyloxy-4-methoxyphenyldiazonium tetrafluoroborate, there is prepared trans-2-(3,5-dichlo- 
ropyrid-4-yl)-1-(4-methoxy-3-(tetrahydro-3-furyloxy)phenyl)diazene. 

EXAMPLE 49 Compounds HQ-HT 

A solution of trans-1 -(3-cyclopentyloxy-4-methoxyphenyl)-2-(3,5-dichloropyrid-4-yl)diazene ( 1 .2 g; that is prepared 
as described in Example 48) in dichloromelhane (24 mL) is treated portionwise with metachloroperbenzo.c acid (0.6 
q) The resulting mixture is stirred in the dark for 2 hours and 30 minutes, and then it is allowed to stand in the dark 
overnight After the addition of a further quantity of dichloromelhane (24 mL), the mixture is shaken with saturated 
aqueous sodium bicarbonate solution (12 mL). The layers are separated and the aqueous phase is further extracted 
with dichloromelhane (3 x 6 mL). The combined organic extracts are washed with saturated aqueous sodium carbonate 
solution (6 mL), dried over magnesium sulfate, and evaporated to dryness. The resulting residual gum is dissolved in 
a mixture of dichloromelhane and diisopropyl ether (1:2 v/v), and treated with activated carbon. After filtration, the 
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solution is concentrated to low bulk. The resulting crystalline solid is filtered off ^^^J^SStSi ^ 
pentane. and dried in air. This material (0.71 g) is subjected to flash chromatography on s.lica J ™*JJJ 

Sfchbromethane and then with a mixture of dichloromethane and methanol (19:1v/v), to give a solid p 58 g wh.ch 
1 ^ZTZe^Z high pressure liquid chromatography on octadecy.silyl silica gel, eluting wrth a m,xture of 
methanol and water (3:1 v/v) to yield: 



1-(3-cyc.opentyloxy-4-methoxypheny^ 

the form of a yellow solid, m.p. 139-141'C. [Elemental analysis: C.51.4; H.4.4; N.10.4%, calculated. C.51.3, H, 
^s N ^ 

tri form of a red so.id, mp. 172-174'C [Elemental anafysis: C.53.4; H.4.5; N,10.9%; calculated: C.53.4, H.4.5, N. 
11.0%]. 

By proceeding in a similar manner, but using trans-2-(3,5-dich.oropyrid-4^ 
,oxy)pheny.)diazene instead of trans-2-(3.5-dich.oropyrid-4-yl)-1-(3-cyclopentyloxy-4-methoxyphenyl)d,a2ene. there 



are prepared: 



1.(4-methoxy-3-(tetrahydro-34uryloxy)phenyl)-c-1^xo-r-2-(3,5-dichloro-1-oxopyrid-4-yl)diazene;and 
trans-1-(4-methoxy-3-(tetrahydro-3-furyloxy)phenyl)-2-(3,5-dichloro-1-oxopyrid-4-yl)d.a2ene. 



EXAMPLE~50'Compounds HU-HV 



A stirred solution of N-(3-hydroxy-4-methoxyphenylsulfonyl)-2-chloroaniline, containing some N.N4*(3-hyc^ 
A^^^^^o^ (07 9; that is prepared as described in Reference Exampte 72) in drorth- 
tZSTS mL) is treated portionwise with an oil dispersion of sodium hydride (60%; 0.11 ft 27 "jrnol) and the 
£TS sti r re d a 60'C for 1 hour. It is then treated dropwise with cyclopentyl bromide (0.32 mL) and the , solu ton js 
Sd a^'C for a further period of 4 hours. After cooling, the mixture is treated with water (20 mL and exl acted 
wtn diethyl et^ 

to flash chromatoglhy on silica gel, eluting with diethyl ether, to give N-<2-chloro P hen y i)-3*yclo^^^ 
%Z£Z£Zi (150 mg) 9 m.p. 113-115-0. [NMR(CDCI 3 ): ^^^^\S^ 
J=2Hz) 7 26(d 1H J=2Hz), 7.24(dt, H,J=8Hz, J=2Hz), 7.13(d,1H,J=2Hz), 7.04(dt,1H, J-8Hz,J_2Hz), 6.92(bs, 

pared N-(2-chlorophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzenesulfonamide. 

EXAMPLE 51 Compounds HW-HX 

Sodium hydride (0 14 g) is added to a solution of 3,5-dichloro-4-aminopyridine (0.28 g) in dimethylformamide <7 
mL^der nnCen and the mixture is stirred at room temperature for 15 minutes. A solution of 3^topenjrt«cy- 
SESISS^ chloride (0.54 g) in dimethylformamide (3 mL) is then 

stirred at room temperature for 3 hours. Water (50 mL) is added and the mrxlure is extracted w,th ethyl acetate (2 x 76 
1 Th Smb ned' extracts are dried over magnesium sulfate and evaporated under reduced pressure to a 
brown oil, which is subjected to mplc, eluting with a mixture of diethyl ether and pentane 3: W*). to g,v N- 3,5-dich to- 
ropyrid-4: y i)-3-cyc.openty to xy-4-trifluoromethoxybenzamide (0.6g), mP °' 

mental analysis' C 50 0; H.3.5; N.6.6; 01,16.3%; calculated: C.49.7; H.3.5; N.6.4, 01,16.2 /<,]. 

B pSe^g in a similar manner, but using 3-(tetrahyd^ 
of 3<yctopenty.oxy-4-trifluoromethoxybenzoyl chloride, there is prepared N-(3 ( 5-d,chloropynd-4-yl)-3-(tetrahydro-3-f u- 

ryloxy)-4-trifluoromethoxybenzamide. 

EXAMPLE 52 Compounds HY-HZ 

A stirred solution of 3-(4 4-difluoro-3-methylenecyclobut-1 -enyloxy)-4-methoxybenzoic acid (0.7 g) in acetone (24 
nJSSX^t^ (04 mL) and cyanuric chloride (0.24 g) and the so.ution is stirred for 4 _hou« ^r«xn 
temperature The precipitated solid is filtered off and the filtrate is evaporated to dryness in vacuo The res.due « 
treaS l2 "dry rtefrahySrofuran (12 mL) and filtered, to g.e -solution A", containing 3-(4.4-d ffl uorc,3-methylenecy. 

^Z£2£!^ *~ 9) in d * ^drofuran (24 mL) at room temperature is 

tJ^jSTl^. (60% dispersion in oil; 0.21 g). portionwise, under nitrogen and stirred for 2 hours. It ,s 
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EXAMPLE 53 Compounds [AjB 

(1-methoxy-prop-2-oxy)benzamide. . _ 

EXAMPLE 54 Compounds IC-ID 

(^ifluoro-lK ) xido-4^yridinio)^-difluorornethoxy-3-(1-methoxyprop-2-oxy)benzam.de. 
EXAMPLE 55 Compounds IE-IF 

3-isopropoxy-4-difluoromethoxybenzoic acid, there is prepared in ^.o-aicrwu Hy y , 
( i-methoxy-prop-2-oxy)benzamide. 

FXAMPLE 56 Compounds <G-IH 

omethoxybenzamide.intheformofawniiesoua.m.p. ioo tl 7 or. rM7 0 N 6 7%1 
coated (loraform^ 

2 ^ b r^ there is prepared 

t75-dichlor 0 -1-oxido-4-pyridinio)-4-difluoromethoxy-3-(1-methoxy-prop-2^xy)benzamide. 
EXAMPI E 57 Compounds ll-IJ 

instead of 3 -(exo) 8,9,l0-trinorborn-2-yloxy-4-difluoromethoxybenzo,c actd, there is prepared N-(3,5-d,chloro-4 pyr, 
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dyl)-4-difluoromethoxy-3-(7-oxa-bicyclol2.2.1]heptan-2-oxy)benzamide. 

EXAMPLE 58 Compounds IK-IL 

By proceeding as described in Example 13, but using the appropriate quantity of N-(3,5-dichloro-4-pyridyl)-4-dif- 
luoromethoxy-3-(exo)-8,9,10-trinorborn-2-yloxybenzamideandN-(3,5-dichloro-4-pyridyl)-4-difluoromethoxy-3-^-oxa- 
bicyclo[2.2.1]heptan-2-oxy)benzamide, there are prepared: N-(3,5-dichloro-1oxido-4-pyridinio)-4-difluoromethoxy-3- 
(exo)-8,9,10-trinorborn-2-yloxybenzamide, m.p. 101-103°C; and 

N-(3,5-dichloro-1-oxido-4-pyridinio)-4-difluoromethoxy-3-(7-oxa-bicyclo[2.2.1]heptan-2-oxy)benzamide. 

EXAMPLE 59 Compounds IM-IN 

A suspension of 3-(2-fluorocyclopentyloxyM-methoxybenzoic acid (0.48 g) in toluene (20 mL) is treated with thb- 
nyl chloride (0.34 g) and then is heated at 60'C for 3 hours, and cooled and evaporated to give 3-(2-fluorocyclopenty- 
loxy)-4-methoxybenzoyl chloride. 

A suspension of sodium hydride (0.3; 60% oil dispersion) in dimethylformamide (5 mL) is treated w.th 4-am.no- 
3 5-dichloropyridine (0.62 g) and the mixture is stirred for 40 minutes. A solution of 3-(2-fluoro-cyctopentyloxy)-4-meth- 
oxybenzoyl chloride in dimethylformamide (1 2 mL) is added, and the mixture is stirred al 80-90'C for 1 day. The solut.on 
is cooled poured into water (75 mL) and extracted with dichloromethane (3 x 50 mL). The combined organic extracts 
are washed with brine (50 mL), dried over magnesium sulfate and concentrated. The residue is subjected to flash 
chromatography, eluting with a mixture of ethyl acetate and petroleum ether (1 :3 v/v), to give N-f 3 ' 5 ^'^^'^'^ 
3-(2-fluorocytlopentyloxy)-4-methoxybenzamide (0.26 g), m.p. 167-169°C. [Elemental analysis: C.53.8; H.4.2; N.6.75, 
Cl,17.8%; calculated: C.54.15; H.4.3; N.7.0; Cl,17.8%]. 

By proceeding in a similar manner, bul using 4-methoxy-3-[2-(prop-2-yn-1-oxy)ethoxylbenzoic acid instead of 3- 
(2-fluorocyclopentyloxy)-4-methoxybenzoic acid, there is prepared N-(3,5-dichloropyrid-4-yl)-4-methoxy-3-[2-(prop- 

2- yn-1 -oxy)ethoxy]benzamide. 

EXAMPLE 60 Compounds IO-IP 

By proceeding in a similar manner as in Example 59, but using the appropriate quantity of 3-(tetrahydrothiophen- 

3- oxy)-4-methoxybenzoic acid and 3-(4,4-dimethyl-3,5.10-trioxatricyclo[5.2.1 .02.6]decan-8-oxy)-4-methoxybenzoic 
acid, there are prepared: 

N-(3 5-dichloropyrid-4-yl)-3-(tetrahydrothiophen-3-oxy)-4-methoxybenzamide, in the form of a white solid m.p^ 

160-162'C, [Elemental analysis: C.51.1; H.4.0; Cl.17.6; N,7.2%; calculated: C.51.1: H.4.0; Cl.17.8; N.7^0%], and 
N-(3,5-dichloro-1-oxido-4-pyridinio)-3-(4,4-dimethyl-3,5,10-trioxatricyclo[5.2.1.02.6]decan-8-oxy)-4-methoxyben- 

zamide. 

EXAMPLE 61 Comoounds IQ-IR 

By proceeding in a manner similar to that described in Example 24, but using as the starting material the appropriate 
quantity of 3-isopropoxy-4-(methylthio)benzoyl chloride and 3-isopropoxy-4-(methylthio)benzoyl chloride, there are 
prepared: 

N-(3 5-dichloropyrid-4-yl)-3-isopropoxy-4-(methylthio)benzamide, in the form of a white solid, m.p. 146-148°C. 
[Elemental analysis: C.51.9; H.4.5; N.7.4; Cl.18.8; S,8.5%; calculated: C.51.7; H.4.3; N.7.5; Cl.19.1%]; and 
N-(3,5-dichloropyrid-4-yl)-3-(1-methoxyprop-2-oxy)-4-(methylthio)benzamide. 

EXAMPLE 62 Compounds IS-IT 

By proceeding in a manner similar to that described in Example 24. but using as the starting material the appropriate 
quantities of 3-isopropoxy-4-(methylthio)benzoyl chloride and 4-amino-3,5-difluoropyridine, there is prepared N-(3,5-di- 
fluoropyrid-4-yl)-3-isopropoxy-4-(methylthio)benzamide, in the form of a white solid, m.p. 175-177°C. [Elemental anal- 
ysis- C56.6; H.4.8; N.8.2; S.9.7%; calculated: C.56.8; H,4.8; N.8.3; S,9.5%]. 

By proceeding in a similar manner, but using 3-(1 -methoxyprop-2-oxy)-4-(methylthio)benzoyl chloride instead of 
3-isopropoxy-4-(methyfthio)benzoyl chloride, there is prepared N-(3,5-difluoropyrid-4-yl)-3-(1-methoxyprop-2-oxy)-4- 
(methylthio)benzamide. 
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EXAMPLE 63 Compounds ILHV 

By proceeding in a manner similar to that described in Example 24, but using as the starting material the appropriate 
quantity of 3-(pent-3-yloxy)-4-(methylthio)benzoyl chloride and 3-(3-methoxybutoxy)-4-(methylthio)benzoyt chloride, 
there are prepared: 

N-(3 I 5-dichloropyrid-4-yl)-3-(pent-3-yloxy)-4-(methylthio)benzamide, in the form of a white solid, m.p. 154-t55°C. 
[Elemental analysis: C,53.8; H,4.9; N.7.0; S,7.8%; calculated: C.54.14; H.5.05; N.7.0; S.8.0%]; and 
N-(3,5-dichloropyrid-4-yl)-3-(3«methoxybutoxy)-4-(methylthio)benzamide. 

EXAMPLE 64 Compounds IW-IX 

By proceeding in a manner similar to that described in Example 31 , but using as the starting material the appropriate 
quantity of rac-1-[3-{(exo)-8 ) 9,10-trinorbornyl-2-oxy}-4-methoxyphenyl]-2-(3,5<lichloropyrid-4-yl)ethanol there is pre- 
pared, after flash chromatography, eluting with a mixture of ethyl acetate and pentane (1:2 v/v), (±)-1-[3-{(exo)- 
8,9,10-trinorbornyl-2-oxy}-4-methoxyphenyl]-2-(3,5-dichloropyrid-4-yl)ethanone, in the form of a white solid, m.p. 
113-114°C. [Elemental analysis: C.61.9; H.5.2; N,3.4%; calculated: C.62.1; H.5.2; N,3.4%]. 

By proceeding in a similar manner, but using 1-[4-methoxy-3-(7-oxabicyclo[2.2.1]heptan-2-oxy)phenyl]-2- 
(3,5-dichloropyrid«4-yl)ethanol instead of rac-1 -{3-{(exo)-8,9,10-trinorbornyl-2-oxy}-4-methoxyphenyl]-2-(3,5-dichloro- 
pyrid-4-yl)ethanol, there is prepared 2-(3,5-dichloropyrid-4-yl)-1-[4-me^ 
nyljethanone. 

EXAMPLE 65 Compounds IY-IZ 

By proceeding in a manner similar to that described in Example 31 , but using as the starting material the appropriate 
quantity of 1-(3-cyclopentyloxy-4-(methylthio)phenyl)-2-(3,5-dichloropyrid-4-yl)ethanol and 1-(3-(tetrahydro-3-fury- 
loxy)-4-(methylthio)phenyl)-2-(3,5-dichloropyrid-4-yl)ethanol, there are prepared: 

l-IS-cyclopentyloxy^^methylthioJphenylJ^^S.S-dichloropyrid^-yOethanone in the form of a yellow solid, m.p. 
110-111°C. [Elemental analysis: C.57.6; H.4.8; Cl.17.8; N,3.4;%; calculated: C.57.6; H.4.8; Cl.17.9; N,3.5%]; and 
1-[3-(tetrahydro-3-furyloxy)-4-(methylthio)phenyl]-2-(3,5-dichloropyrid-4-yl)ethanone. 

EXAMPLE 66 Compounds JA-JB 

By proceeding in a manner similar to that described in Example 31 , but using as the starting material the appropriate 
quantity of 1-(4-methoxy-3-prop-2-yloxyphenyl)-2-(3,5-dichloropyrid-4-yl)ethanol and 2-(3,5-dichloropyrid-4-yl)-1- 
(4-methoxy-3-(tetrahydro-4H-pyran-4-yloxy)phenyl)ethanol, there are prepared: 

1- (4-methoxy-3-prop-2-yloxyphenyl)-2-(3,5-dichloropyrid-4-yl)ethanone, in the form of a buff solid, m.p. 
153-155°C. [Elemental analysis: C.56.9; H.4.83; N,3.85%; calculated: C.57.64; H,4.84; N,3.95%]; and 

2- (3,5-dichloropyrid-4-yl)-1-(4-methoxy-3-(tetrahydro-4H-pyran-4-yloxy)phenyl)ethanone. 

EXAMPLE 67 Compounds JC-JD 

By proceeding in a manner similar to that described in Example 31 , but using as the starting material the appropriate 
quantity of 1-(4-methylthio-3-prop-2-yloxyphenyl)-2-(3,5-dichloropyrid-4-yl)ethanol and 2-(3 ) 5-dichloropyrid-4-yl)-1- 
(4-methylthio-3-(tetrahydro-4H-pyran-4-yloxy)phenyl)ethanol, there are prepared: 

1- (4-methylthto-3-prop-2-yloxyphenyl)-2-(3,5-dichloropyrid-4-yl)ethanone, in the form of a white solid, m.p. 
116-117°C. [Elemental analysis: C,55.0; H,4.59; Cl.19.1; N.3.68; S,8.6%; calculated: C.55.14; H.4.63; Cl.19.2; N, 
3.78; S,8.7%]; and 

2- (3,5-dichloropyrid-4-yl)-1-(4-methylthio-3-(tetrahydro-4H-pyran-4-yloxy)phenyl)ethanone. 

EXAMPLE 68 Compounds JE-JF 

Hydrogen peroxide (8 mL) is added to a stirred suspension of 1-(4-methoxy-3-prop-2-yloxyphenyl)-2-(3,5-dichlo- 
ropyrid-4-yl)ethanone (5.97 g) in glacial acetic acid (1 7 mL). The mixture is stirred at 70-80°C for 3 hours. After cooling, 
the mixture is basified by treatment with aqueous sodium hydroxide (6 M), and extracted with ethyl acetate. The extracts 
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are washed with brine dried over magnesium sulfate and evaporated, to give a white solid which is triturated with 
pentane and dried at 80'C, to give i-(4-methoxy-3-prop-2-yloxyphenyl)-2-(3,5-dichloro-1-oxido-4-pyridinio)ethanone, 
in the form of a white solid, m.p. 167-169'C. [Elemental analysis: C.55.4; H.4.61; Cl.19.3; N,3.72%, calculated: C, 

55.15; H.4.63; Cl.19.2; N,3.78%). 

By proceeding in a similar manner, but using 2-(3,5-dichloropyrid-4-yl)-1-(4-methoxy-3-(tetrahydrc-4H-pyran- 
4-yloxy)phenyl)ethanone instead of i-(4-methoxy-3-prop-2-yloxyphenyl)-2-(3,5-dichloropyrid-4-yl)ethanone, there is 
prepared 2-(3,5-dichloro-1-oxido-4-pyridinio)-1-(4-methoxy-3-(tetrahydro-4H-pyran-4-yloxy)phenyl)ethanone. 

EXAMPLE 69 Compounds JG-JH 

By proceeding in a manner similar to that described in Example 31 , but using as the starting material the appropriate 
quantity of i-(3-cyclopentyloxy-4-difluoromethoxyphenyl)-2-(3,5-dichloropyrid-4-yl)-ethanol and 2-(3,5-dichloropyrid- 
4-yl)1-(4-difluoromethoxy-3-(tetrahydro-3-furyloxy)phenyl)-ethanol, there are prepared: 

1-(3-cyclopentyloxy-4-difluoromethoxyphenyl)-2-(3,5-dichloropyrid-4-yl)ethanone, in the form of a white solid, m. 

p. 80-82°C. [Elemental analysis: C.55.1; H.4.1; N,3.2;%: calculated: C54.8; H.4.1; N,3.4%]; and 
1-(4-difluoromethoxy-3-(tetrahydro-3-furyloxy)phenyl)-2-(3,5-dichloropyrid-4-yl)ethanone. 



EXAMPLE 70 Compounds J I -J J 

By proceeding in a manner similar to that described in Example 1 3, but using as the starting material the appropriate 
quantity of 1 -(3-cyclopenty loxy-4-dif luoromethoxyphenyl)-2-(3,5-dichloropyrid-4-yl)ethanone and 2-(3,5-dichloropynd- 
4-yl)-1-(4-difluoromethoxy-3-(tetrahydro-3-furyloxy)-phenyl)ethanone, there are prepared: 

1- (3-cyclopentyloxy-4-difluoromethoxy-phenyl)-2-(3,5-dichloro- 1 -oxido-4-pyridinio)ethanone, in the form of a 
white solid, m.p. 178-179°C. [Elemental analysis: C.53.1; H.4.1; N,3.1;%; calculated: C.52.8; H.4.0; N,3.2%]; and 

2- (3,5-dichloro-1-oxido-4-pyridinio)-1-(4-difluoromethoxy-3-(tetrahydro-3-furyloxy)phenyl)ethanone. 



EXAMPLE 71 Compounds JK-JL 

By proceeding in a manner similar to that described in Example 31 , but using as the starting material the appropriate 
quantity of 2-(3,5-dichloro- pyrid-4-yl)-1-[3-{(exo)-bicyclo(2.2. l)hept-5-en-2-yloxy)-4-methoxyphenyl]ethanol and 2- 
(3,5-dichloropyrid-4-yl)-1-[-4-methoxy-3-(7-oxabicyclo[2.2. 1]hept-5-en-2-oxy)phenyl]ethanol, there are prepared: 

2-(35-dichloropyrid-4-yl)-1-[3-{(exo)-bicyclo(2.2.1)hept-5-en-2-yloxy)-4-methoxyphenyl]ethanone, in the form of 
a white solid, m.p. 89-91°C. [Elemental analysis: C62.6; H.4.75; N,3.4%; calculated: C.62.4; H.4.7; N,3.5%]; and 
2-(3,5-dichtoropyrid-4-yl)-1-[4-methoxy-3-(7-oxabicyclo[2.2.1]hept-5-en-2-oxy)phenyllethanone. 

EXAMPLE 72 Compounds JM-JN 

By proceeding in a manner similar to that described in Example 31 , but using as the starting material the appropriate 
quantity of 2-(3,5-dichloro-4-pyridyl)-1-[4-difluoromethoxy-3-(exo)-8,9,10-trinorborn-2-yloxyphenyl]ethanol and 2- 
(3,5-dichloro-4-pyridyl)-1 -(4-difluoromethoxy-3-(7-oxabicyclo[2.2. 1 ]heptan-2-oxy)phenyl)ethanol. there are prepared: 

2-(3.5-dichloro-4-pyridyl)-1 .(4-difluoromethoxy-3-(exo)-8,9,10-trinorborn-2-yloxyphenyl)ethanone, in the form of a 
white solid, m.p. 120-122°C; and 

2-(3,5-dichloro-4-pyridyl)-1-(4-difluoromethoxy-3-(7-oxabicyclo[2.2.1]heptan-2-oxy)phenyl)ethanone. 



EXAMPLE 73 Compounds JO-JP 

By proceeding in a manner similar to that described in Example 1 3, but using as the starting material the appropriate 
quantity of 2-(3,5-dichloro-4-pyridyl)-1-[4-difluoromethoxy-3-(exo)-8,9,10-trinorbom-2-yloxyphenyl]ethanone and 2- 
(3 5-dichloro-4-pyridyl)-1-[4-difluoromethoxy-3-(7-oxabicyclo[2.2.1]heptan-2-oxy)phenyl]ethanone, there are pre- 
pared: 2-(3,5-dichloro-lK>xido-4-pyridinio)-1-^ 
the form of a white solid, m.p. 59-61 °C; and 

2-(3,5-dichloro-1-oxido-4-pyridinio)-1-[4-difluoromethoxy-3-(7-oxabicyclo[2.2.1]heptan-2-oxy)phenyl]ethanone. 
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F vampi F ia Compounds JQ-JR 

A p y lyl).1-[3-(2-isopropoxyethoxy)-4-methoxyphenyl]ethanol. there are prepared. 
2.(3.5^chloro-4-pyr^ 

fyampi E 75 Compounds JS-JT 

H^Lro^^^ ,h6re PfePa 

m fi7°C TElemental analysis: C.52.7; H.3.S5; N,3.6%; calculated. C.52.3, H.3.9, N,3.6%J, ana 

" "fyamplE 76 Compounds JU-JV 

w&L^ there are prepa 

^ichloro-^x^^ 

i d c, m P - If n^t C 50 3 H 3 7' N 3 2- C1 17 6%; calculated: C.50.2; H.3.7: N.3.45; Cl.17.45%]; and 
FY AMPLE 77 Comp ounds JW-JX 

noxymethyl)pyridine, in the form of a white soLd, "^ 76^77 C. d 4 . metho xy.3-(tetrahydro- 

4a FXAMPLE 7fi Compounds JY-JZ 

Sthoxy-3^^ mere are prepar6d: 

N-(3,5-dich.oro.1-oxido^pyridinio^methoxy-3-(exo)-8.9,10-trinorborn-2-yb^^ rn.p. ; 

^Udichloro-1-oxid^ 
SO FXAMPLE 79 Compounds KA-KB 
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mU The combined extracts are dried over magnesium sulphate and concentrated. The residual yellow oil is subjected 
to flash chromatography la 3:1 mixture of petroleum ether (b.p.60-80«C) and ethyl acetate is used as eluent m a silica 
gel column] to give N-(3.5-dichloropyrid-4-yl)-3<yclopentyloxy-6-fluoro-4-methoxybenzamide (0.77 g). in the form of 
a white solid, m p. 143-144-C. [Elemental analysis: C.53.75; H.4.28; N.7.29%; calculated:- C.54.15; HA29, N 7.02%. 
NMR ipSci): 8 56(8.1H). B.37(d, 1H,J=18Hz)7.62(d,1H,J=8H 2 ),6.71(d,1H,J=14Hz), 4.87.4.82(m,1 H),3.93(s,3H), 

2 03 By proceedilg in a similar manner, but using 6-fluoro^-methoxy-3-(tetrahydro-3-furytaxy)benzoic acid instead of 
3-cyclopentyloxy-6-fluoro-4-methoxybenzoic acid, there is prepared N-(3,5-dichloropyrid-4-yl)-6-fluoro-4-methoxy-3- 
(tetrahydro-3-furyloxy)benzamide. 

EXAMPLE 80 Compounds KC-KD 

Thionyl chloride (0.78 mL) is added to a solution of 5-cyclopentyloxy-6-methoxynicotinic acid (850 mg; that is 
prepared as in Reference Example 48) and dimethylformamide (1 drop) in toluene (60 mL). The mixture is heated and 
stirred at reflux for 1 hour. The mixture is cooled and concentrated to give crude 5-cyclopentyloxy-6-methoxynicotinoyl 

Chl0 Soaium hydride (320 mg of a 60% dispersion in oil) is added to a stirred solution of 4-amino-3,5-dichloropyridine 
(649 mg) in dry dimethylformamide (20 mL) under nitrogen. The mixture is stirred at room temperature for 30 minutes, 
and then it is treated, dropwise, with a solution of the 5-cyclopentyloxy-6-methoxynicotinoyl chlonde in dry dimethyl- 
formamide (10 mL). After 3 hours, the mixture is diluted with water and extracted with ethyl acetate. The ethyl acetate 
extract is washed with water, dried over magnesium sulphate, and concentrated in vacuo to give a buff solid wh.ch is 
triturated with methyl tert-butyl ether, to give 5-cyclopentyloxy-N-(3,5-dichloropyrid-4-yl)-6-methoxynicotinam.de (500 
mg) in the form of a white solid, m.p. 182-183'C. [Elemental analysis: C.53.4; H.4.45; Cl.18.6; N,10.9%; calculated: 
C,53.4;H,4.48; CI, 18.55; N,10.99%.] 

By proceeding in a similar manner, but using 6-methoxy-5-(tetrahydro-3-furyloxy)nicotin.c acid instead of 5-cy- 
clopentyloxy-6-methoxynicotinic acid, there is prepared N-(3,5-dichloropyrid-4-yl)-6-methoxy-5-(tetrahydro-3-furyloxy) 
nicotinamide. 

EXAMPLE 81 Compounds KE-KJ 

Thionyl chloride (0.46 mL) is added to a solution of 5-cyclopentyloxy-6-methoxynicotinic acid (500 mg; that is 
prepared as in Reference Example 48) and dimethyllormamide (1 drop) in toluene (10 mL). The mixture is heated and 
stirred at reflux for 1 hour. The mixture is cooled and concentrated to give crude 5-cyclopentyloxy-6-methoxynicotinoyl 
chloride, in the form of a yellow oil which slowly crystallized. 

Sodium hydride (128 mg of a 60% dispersion in oil) is added to a stirred solution of 2,6-dichloroaniline (263 mg) 
in dry tetrahydrofuran (10 mL) under a nitrogen atmosphere. The mixture is stirred at room temperature for 45 minutes 
and then it is treated, dropwise, with a solution of 5-cyclopentyloxy-6-methoxynicotinoyl chloride in dry tetrahydrofuran 
(5 mL) After 3 hours the mixture is concentrated, treated with water, and extracted with ethyl acetate. The extract is 
dried over magnesium sulphate and concentrated, to give a brown oil. Trituration of the oil with methyl tert-butyl ether 
qave 250 mg of N-(2,6-dichlorophenyl)-5-cyclopentyloxy-6-methoxynicotinamide, in the form of a white solid m.p. 
145-146'C. [Elemental analysis: C.56.7; H.4.79; Cl.18.5; N,7.4%; calculated: C.56.7; H.4.76; CI.18.6; N,7.35/c]. 

By proceeding in a similar manner, but using 6-methoxy-5-(tetrahydro-3-furyloxy)nicotinic acd instead of 5-cy- 
clopentyloxy-6-methoxynicotinic acid, there is prepared N-(2,6-dichloropyrid-4-yl)-6-methoxy-5-(tetrahydro-3-furyloxy) 

nicotinamide. . .. . . 

By proceeding in a similar manner, but using the appropriate quantities of the appropriate carboxylic acids (that 
are prepared as in Reference Examples 48, 50 and 115) and amines, there are prepared:- 

(after trituration with n-pentane and methyl tert-butyl ether) 
5-cyclopentyloxy-N-(3,5-difluoropyrid-4-yl)-6-methoxynicotinamide, in the form of a white solid, m.p. 210-211 o. Ltie- 

mental analysis: C.58.4; H.4.93; N,11.8%; calculated: C58.45; H.4.91; N.12.03%]; 
N-(3 5-difluoropyrid-4-yl)-6-methoxy-5-(tetrahydro-3-furyloxy)nicotinamide; 

' (after flash chromatography on alumina, using a mixture of pentane and ethyl acetate (9:1 v/v) as eluent) 6-cy- 
clopentyloxy-N-(3,5-dichloropyrid-4-yl)-5-methoxypyridine-2-carboxamide, in the form of a white soUd nvp 
164 166°C. [Elemental analysis: C.53.6; H.4.56; Cl.18.4; N.11.2%; calculated: C.53.4; H.4.48; Cl.18.55, N.10.99%], 
and 

N-(3,5-dichloropyrid-4-yl)-5-methoxy-6-(tetrahydro-3-furyloxy)pyridine-2-carboxamide. 
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EXAMPLE 82 Compounds KK-KL 

Thionyl chloride (0 46 mL) is added to a solution of 5-cyclopentyloxy-6-methoxynicotinic acid (500 mg; that is 
prepared as in Reference Example 48) and dimethylformamide (1 drop) in toluene (10 mL). The mixture is heated and 
stirred at reflux for 1 hour. The mixture is cooled and concentrated, and the residue is dissolved in dichloromethane 
(5 mL) This solution is added dropwise to a solution of 4-amino-3.5-dimethyl- isoxazole (168 mg) and triethylamine 
(0 21 mL) in dichloromethane (20 mL). The resulting mixture is stirred at room temperature for 2 hours then at reflux 
for 1 hour. The cooled mixture is washed with water, with aqueous hydrochloric acid (2 M), and with water, and then 
dried over magnesium sulphate. After concentration, the yellow oily residue is triturated with a mixture °' n -P en,ane 
and methyl tert-butyl ether to give 5-cyclopentyloxy-N-(3.5-dimethylisoxazol-4-yl)-6-methoxynicotinamid£ i (240 mg) in 
the form of a buff solid, m.p. 139-40°C. [Elemental analysis: C.61.3; H.6.40; N,12.4%; calculated: C.61.6; H.6.39; N. 
12 68%1 

By proceeding in a similar manner, but using 6-methoxy-5-(tetrahydro-3-furyloxy)nicotinic acid instead of 5-cy- 
clopentyloxy-6-methoxynicotinic acid, there is prepared N-(3,5-dimethylisoxazol-4-yl)-6-methoxy-5-(tetrahydro-3-fury- 
loxy)nicotinamide. 

EXAMPLE 83 Compounds KM-KN 

A solution of n-butyl lithium in hexanes (4.9 mL; 2.5 M) is added, dropwise, to a stirred solution of diisopropylamine 
(1 7 mL) in dry tetrahydrof uran (20 mL) at -78'C under a nitrogenatmosphere. After 30 minutes, a solution of 3.5^'chk>- 
ro-4-methylpyridine (1 .95 g) in dry tetrahydrofuran (10 mL) is added, dropwise, and the solution is stirred at -78 C for 
a further 30 minutes. A solution of methyl 5-cyclopentyloxy-6-methoxynicotina1e (1 .5 g; that is prepared as in Reference 
Example 48) in dry tetrahydrofuran (15 mL) is added and the red mixture is stirred and allowed to warm to room 
temperature during 4 hours. The mixture is stirred at room temperature overnight, and then it is treated with a saturated 
aqueous solution of ammonium chloride. The tetrahydrofuran layer is separated and the aqueous phase is extracted 
with ethyl acetate. The combined organic layers are washed with brine and dried over anhydrous magnesium sulphate. 
Concentration gives a light brown oil, which is triturated with a mixture of n-pentane and methyl tert-butyl ether to give 
1-(5-cyclopentybxy-6-methoxypyr,d-3-yl)-2-(3,5^ichloropyrid-4-yl)ethanone (1.0 g) in the form 
118-119'C. [Elemental analysis: C.56.8; H.4.82; CI-18.5: N,7.40%; calculated: C.56.7; H.4.76: Cl.18.6. N.7.35/.]. 

By proceeding in a similar manner, but using 6-methoxy-5-(tetrahydro-3-furyloxy)nicotinic acid (that is prepared 
as in Reference Example 115) instead of 5-cyclopentyloxy-6-methoxynicotinic acid, there is prepared 2-(3,5-dichloro- 
pyrid-4-yl)1-(6-methoxy-5-(tetrahydro-3-furyloxy)pyrid-3-yl)ethanone. 

EXAMPLE 84 Compounds KO-KV 

By the application or adaption of known methods, for example methods described hereinbefore or methods similar 
to those described hereinbefore, there are prepared: - 

N-(3,5-dichloropyrid-4-yl)-5-cyclopentyloxy-6-(methylthio)nicotinamide, m.p. 144-145°C, using the product of Ref- 
erence Example 48 under conditions as in Example 80; 

1 -(5-cyclopentyloxy-6-methoxypyrid-3-yl)-2-(3,5-dichloro-1 -oxido-4-pyridinio)ethanone (hemihydrate), m.p. 
171-172°C using the product of Example 83 under conditions as in Example 68; 

N-(3,5-dich'loropyrid-4-yl)-5-isopropoxy-6-(methylthio)nicotinamide, m.p. 167-168°C, using the product of Refer- 
ence Example 48 under conditions as in Example 80; 

1- [5-isopropoxy-6-(methylthio)pyrid-3-yl]-2-(3,5KJichloropyrid-4-yl)ethanone, m.p. 124-125'C, using the product 
of Reference Example 47 under conditions as in Example 83; 

N-(3,5-dichloropyrid-4-yl)-6-(methylthio)-5-(tetrahydro-3-furyloxy)nicotinamide, using the product of Reference 
Example 115 under conditions as in Example 80; 

2- (3,5-dichloro-1 -oxido-4-pyridinio)-1 -(6-methoxy-5-(tetrahydro-3-furyloxy)pyrid-3-yl)ethanone, us.ng the product 
of Example 83 under conditions as in Example 68; 

N-(3,5-dichloropyrid-4-yl)-5-(1-methoxy-2-propoxy)-6-(methylthio)nicotinamide, using the product of Reference 
Example 115 under conditions as in Example 80; and 

2-(3,5-dichloropyrid-4-yl)-1 -[5-(1 - m ethoxy-2-propoxy)-6-(methylthio)pyrid-3-yl]ethanone, us.ng the estenfied 
product of Reference Example 116 under conditions as in Example 80. 

EXAMPLE 85 Compounds ZA, ZB, DW and ZD 

By proceeding in a similar manner to Example 1 , but replacing the (±)-4-methoxy-3-(tetrahydro-3-f uryloxy)benzoyl 
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chloride with the appropriate quantities of (S)-( + )-4-methoxy-3-(tetrahydro-3-f U ryloxy)benzoyl ^^^^^ 
oxy-S-rtetrahydroSuryloxyJbenzoyl chloride, (±)-4-methoxy-3-(1 -methoxyprop-2-yloxy)benzoyl chlor.de, and (±)- 
5.methoxy-4-(tetrahydro-3-furyloxy)pyridine-2-carbonyl chloride, respectively, there were prepared:- 

(S)-( + )-N-(3.5-dichlor<wt-pyridyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide, m.p. 159-161X. specific rota- 
SSa^^ 

4-methoxy-3-(tetrahydro-3-furyloxy)benzamide, m.p.l59-161«C. specrf.c rotation [25"C. Na D line] = (-) 5.33^ 

analysis C, 52.5; H. 4.3; N, 7.2; calcuteted: C, 52.6; H, 4.2; ^^f^^^. 
4-methoxy-3-(1-methoxyprop-2-yloxy)benzamide [Elemental analysis: C. 52.7; H, 4.8; N, 7.1; calculated. C, 53.0, 

Swire T [Elemental analysis: C. 50.0; H. 4.0; 01,18.4; N, 10.9; calculate* C, 50.0; H, 3.9; CI, 18.5; N,10.9%]. 
EXAMPLE 86 Compound ZC 

By proceeding in a similar manner to Example 2 but replacing the ^-N^^^' 0 ' 0 -^^ 
rahydro 3-furyloxy)benzamide with the appropriate quantity of ( ± )-N-(3,5-dichloro-4-pyr l dyl)-4-methoxy-3- ^ ^methox- 
yprop-2-ybxy)benzamide, there was prepared (± ).N-(3,5^ichloro-1-oxido-4-pyridinio)-4-methoxy^ 
2 yloxy)benzamide hemihydrate LEIemental analysis: C, 49.6; H, 4.4; N, 6.65; calculated: C. 49.8; H, 4.7, N, 6.8%] 

EXAMPLE 87 Compounds JH and Zl 

A stirred solution of diisopropylamine (1 .22 ml) in dry tetrahydroluran (15 ml) was treated with a solution of n^utyl 
lithium in hexanes (5.1 ml;1.6 M), under nitrogen, and the solution was stirred at -75°C, and then allowed to warm to 
Sm7mpe ature. The mixture was stirred at this temperature for 0.5 hours, cooled tc > -75'C and treat* jd dropwise 
wrth a solln of 3,5-dichloro-4-methy.pyridine (1 .32 g) in dry tetrahydroluran (1 5 ml) and st.rred for a further _0.5 taunt 
I, was then treated with a solution of methyl ( ±)-4-dif.uoromethoxy-3-(tetrahydro-3-furyloxy)benzoate (1.17 g) m dry 
tetrahydrofuran (1 5 ml), dropwise at -75°C, and the resulting solution was allowed to warm slowly to room temperature 
an? then it was stirred overnight. The reaction mixture was then treated with water (1 ml), and then .t was concentrated 
in vacuo and the resulting residue was pensioned between brine (20 ml) and ethyl acetate (20 ml). The tojwjj 
was separated, washed with brine (20 ml), dried (MgS0 4 ) and concentrated, to give an o,l. It was then subjected to 
mpic on silica gel, using ether as e.uent. to give &***«*^ 

ryloxy)phenyl)ethanone (1 .2 g). [Elemental analysis: C, 51 .5; H, 3.8; N, 3.4; calculated. C, 51 .7 H 3.6 N, 3 35 /»]. 
^ By Proceeding in a similar manner, but replacing the (±)-methyl 4-difluoromethoxy-3-(tetrahydro-3-fury oxy)ben- 
zoate wSh the appropriate quantrty ol methyl ( ± )-5-methoxy-4-(tetrahydro-3-f U ryloxy)pyridine-2-carboxylate .here was 
prepared (±)-(5-methoxy-4-(tetrahydro-3-furyloxy)pyrid-2-yl)-2-(3,5-dichloropyrid-4-yl)ethanone, m.p. 152-154 C. [El- 
emental analysis: C, 53.2; H, 4.1; N. 7.3; Cl.18.4; calculated: C53.3; H, 4.2; 7.3; 18.5%]. 

EXAMPLE 88 Compounds JJ and ZJ 

A stirred solution of ( ± )-2-(3.5-dichloropyrid-4-yl)-1-(4-difluorom^ 
(1 2 q) in dichloromethane (50 ml) at room temperature was treated with 3-chloroperoxybenzo.c acid (3.63g*30 /„) and 
he so ution was heated at reflux for 5 hours. After cooling, the reaction mixture was washed wrth saturated aqueous 
ZZ bicarbonate solution (30 ml) followed by brine (30 ml). The organic solution was dried <MgSC,)and evapora ed 
to give a yellow oil. It was then subjected to mpic on silica gel, using a mixture of ethyl acetate and methanol (9^/v/) 
as eluent to give (±)-2-(3,5-dichloro-1 oxido-4-pyridinio)-1 -(4-drfiuornmethoxy-3-(tetrahydro-3-furyloxy)phenyl)eth- 
anone (0 82 ! 0) Z 192-193'C. [Elemental analysis: C, 49.8; H, 3.5; CI, 16.3; N, 3.2; calculated: C, 49.8; H, 3.5; CI, 

1 6 3 By pfoceeding in a similar manner, but replacing the (±)-2-(3,5-dichloro-4-pyridyl)-1 -(4-drfluoromethoxy-3-(tetrahy. 
dro-3-furyloxy)phenyl)ethanone by the appropriate quantity of (±)-(5-methoxy-4-(tetrahydro-3- ury oxy pyr.d-2-y -2- 
(3,5-dichToro rid^ethanone, there was prepared ^r^T^T^TaV7^ 
(3,5-dichloro-1-oxido-4-pyridyl)ethanone, m.p. 223-225'C. [Elemental analys.s: C, 51.3; H, 4.1, N, 7.0. CI, 17.7, cal 
culated: C, 51.5; H, 4.0; N, 7.0; CI, 17.8%]. 

EXAMPLE 89 Compound ZE 

A stirred solution of 4-acetylamino-3,5<lichloropyridine-1-oxide (1 .11 g) in dry dimethylformamide (30 ml) at room 
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temperature under nitrogen, was treated portionwise with a 60% dispersion in oil of sodium hydride (0.6 g) and the 
mixture was stirred for a further 3 hours. It was then treated with a solution of (±)-5-methoxy-4-(tetrahydro-3-furyloxy) 
pyridine-2-carbonyl chloride (1.29 g) in dimethylformamide (10 ml), dropwise, and the reaction mixture was stirred 
overnight. After cooling in an ice-bath, it was treated with piperidine (1.48 ml), dropwise, and the solution was stirred 
for 4 hours with slow warming to room temperature. After concentration the residue was dissolved in methanol (10 ml) 
and dry-loaded on to a mplc silica gel column. Elution with a mixture of dichloromethane and methanol (9:1 v/v) gave 
(±)-N-(3,5-dichloro-1 -oxido-4-pyridinio)-5-methoxy-4-(tetrahydro-3-f uryloxy)-2-pyridinecarboxamide (0.06 g), m.p. 
201-202°C. [Elemental analysis: C, 47.8; H, 3.8; N, 10.2; calculated: C, 48.1; H, 3.9; N, 107%]. 

EXAMPLE 90 Compound ZF 

A stirred solution of (±)-N-(3 ( 5-dichloro-1-oxido-4-pyridinio)-5-methoxy-1-oxido-4-(tetrahydro-3-furyloxy)-2 
necarboxamide (0.66 g) in dichloromethane (6 ml) at room temperature under nitrogen was treated with diphosphorus 
tetraiodide (0.23 g) in one portion. After stirring for 10 minutes, the solution was treated with aqueous sodium sulphite 
(10 ml) and made alkaline by treatment with aqueous sodium hydroxide solution (30%). The organic layer was sepa- 
rated, dried (MgS0 4 ) and concentrated. The residue was subjected to mplc on silica gel, eluting with ethyl acetate, to 
give (±)-N-(3,5-dichloropyrid-4-yl)-5^ < a26 9). m P- 

203-204°C. [Elemental analysis: C, 48.1; H, 3.8; CI, 17.7; N, 10.4; calculated: C, 48.0; H, 3.8; N, 17.7; N, 10.4%]. 

EXAMPLE 91 Compound ZG 

A stirred solution of (±)-N-(3,5-dichloropyrid-4-yO ( 1 0 

g) in dichloromethane (100 ml) was treated with 3-chloroperoxybenzoic acid (3.28g;60%) and the solution was heated 
at reflux for 24 hours. After cooling, the solution was washed with saturated aqueous sodium bicarbonate solution (30 
ml) and then with brine (30 ml), dried (MgS0 4 ) and concentrated. The residue was subjected to mplc on silica gel, 
eluting with a mixture of ethyl acetate and methanol (19:lv/v), to give (±)-N-(3,5-dichloro-1-oxido-4-pyridinio)-5-meth- 
oxy-1-oxido-4-(tetrahydro-3-furyloxy)-2-pyridinecarboxamide (0.66 g), m.p. 168-170°C. [Elemental analysis: C, 45.3; 
H, 3.9; N, 9.45; calculated: C, 46.2; H, 3.6; N, 10.1%]. 

EXAMPLE 92 Compound ZH 

By proceeding in a similar manner to Example 1 , but replacing the (±)-4-methoxy-3-(tetrahydro-3-f uryloxy)benzoyl 
chloride and 4-amino-3,5-dichloroaminopyridine with the appropriate quantities of (±)-5-methoxy-4-(tetrahydro-3-fury- 
loxy)pyridine-2-carbonyl chloride and 4-amino-3,5-difluoroaminopyridine, there was prepared (±)-N-(3,5-difluoropyrid- 
4-yl)-5-methoxy-4-(tetrahydro-3-furyloxy)-2-pyridinecarboxamide (0.4 g), m.p. 119-120°C. [Elemental analysis: C, 
54.9; H, 4.45; N, 11.9; calculated: C, 54.7; H, 4.3; N, 12.0%]. 

REFERENCE EXAMPLE 1 

A stirred solution of 3-hydroxy-4-methoxybenzaldehyde (2.00 g) in dry dimethylformamide (20 mL) is treated por- 
tionwise with sodium hydride (60% dispersion in oil; 0.56 g) and the mixture is then heated for 1 hour at 50°C. It is then 
treated dropwise with cyclopentyl bromide (2.36 g) and is stirred and heated at 50°C for 22 hours. The solution is 
diluted with water (100 mL) and extracted with diethyl ether (2 x 100 mL). The ethereal extracts are combined, dried 
over magnesium sulfate and concentrated, to give 3-cyclopentyloxy-4-methoxybenzaldehyde (1.65 g) in the form of a 
golden oil. 

By proceeding in a similar manner, but using the appropriate quantities of cyclohexyl bromide, butyl bromide, propyl 
bromide, 4-chlorotetrahydropyran, 2-chloroethyl ether and 2-methoxyethyl chloride respectively, there are prepared: 

3-cyclohexyloxy-4-methoxybenzaldehyde in the form of a golden oil [Elemental analysis: C.71.8; H,7.8%; Calcu- 
lated: C,71. 8; H ( 7.7%]; 

3-butoxy-4-methoxybenzaldehyde in the form of a light brown oil [NMR(CDCI 3 ): 1.0(t,3H),1.5(m,2H) ) 1.9(m,2H), 
3.96(s,3H),4.1 (t,2H),6.96(d,1H), 7.4(m,2H), 9.8(s,1H)J; 

3- propoxy-4-methoxybenzaldehyde[NMR(CDCI 3 ): 9.85(8, 1H),7.4(dd, 1H), 7.4(d,1H), 7.0(d,1H),4.05(t,2H), 4.0(8, 
3H),1.9(m,2H), 1.06(t,3H)]; 

4- methoxy-3-(tetrahydro-4-pyranyloxy)benzaldehyde; 
4-methoxy-3-(2-ethoxyethoxy)benzaldehyde; and 
4-methoxy-3-(2-methoxyethoxy)benzaldehyde. 
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REFERENCE EXAMPLE 2 

A stirred saturated aqueous solution of potassium permanganate (1 00 mL) is treated with 3-cyclopentyloxy-4-meth- 
oxybenzaldehyde (7.4 g; that is prepared as described hereinbefore in Reference Example 1) and sodium carbonate 
(3 4 g) and the mixture is stirred at 50°C for 1 hour, and then cooled to room temperature. The reaction mixture is 
acidified by treatment with concentrated hydrochloric acid and then it is treated with aqueous sodium bisulfite solution 
until a colorless solution is obtained. The reaction mixture is extracted with dichloromethane (2 x 100 mL) and the 
organic extracts are dried over magnesium sulfate and concentrated. The resulting residue is recrystaliized from diethyl 
ether to give 3<yclopentyloxy-4-methoxybenzoic acid (478 g) in the form of white crystals. [NMR(CDCI 3 ): 1.7(s,2H), 
1.8-2.2 (01.6^,3.95(8.3^,4.85(8,1^,6.9(68,^)7.60)8,1^ 7.8(s,1H),9.B(s,1H); Elemental analysis: C.65.6; H,6.8%; 

Calculated: C.66.1; H,6.8%]. 

By proceeding in a similar manner, but using the appropriate quantities of the corresponding benzaldehyde deriv- 
atives, prepared as described hereinbefore in Reference Example 1 , there are prepared:- 

3-cyclohexyloxy-4-methoxybenzoic acid in the form of a white solid, m.p. 158-160°C [NMR(CDCI 3 ): 1.2-2.1 (m, 
10H).3.94(8,3H),4.3(m l 1H),6.9(d, 1H), 7.6(s,1H), 7.75 (d.lH)]; 

3-butoxy-4-methoxybenzoic acid in the form of a white solid, m.p. 130-132°C [NMR(CDCI 3 ): 1.0 (t,3H), 1.5 (m, 

2H),1.85(m,2H),3.95(s,3H),4.1(t,2H), 

6.92(d,2H),7.6 (s,1H),7.75(d,1H)]; 

3- propoxy-4-methoxybenzoic acid [(NMR(CDCI 3 ): 7.76 (dd,1H),7.6(d,1H), 

6.9(d,1H),4.04(t,2H),3.94(s,3H),1.9 (m,2H), 1.05(t,3H)]; 

4- methoxy-3-(tetrahydro-4-pyranyloxy)benzoic acid; 
4-methoxy-3-(2-ethoxyethoxy)benzoic acid; and 
4-methoxy-3-(2-methoxyethoxy)benzoic acid. 

REFERENCE EXAMPLE 3 

Stirring thionyl chloride (20 mL) is treated portionwise with 3-cyclopentyloxy-4-methoxybenzoic acid (5.0 g; that is 
prepared as described hereinbefore in Reference Example 2) and the solution is then heated at 85°C for 3 hours. 
Toluene (50 mL) is added and the mixture is concentrated to give 3-cyclopentyloxy^-methoxybenzoyi chloride (4.12 
g) in the form of an oil which slowly crystallized. [NMR(CDCI 3 ): 1.6-1.7 (m,2H) I 1.8-1.95(m,4H),1.94.2.05(m,2H),3.94 
(s,3H),4.85 (m,1H),6.9(d,1H),7.55(d,1H) ) 7.8(q,1H); Elemental analysis: C.61.3; H.5.94; Cl.13.9%; Calculated: C.61.3; 
H,5. 94; CI, 13.92%]. 

By proceeding in a similar manner, but using the appropriate quantities of the corresponding benzoic acid deriv- 
atives, that are prepared as described hereinbefore in Reference Example 2, there are prepared: 



3-cyclohexyloxy-4-methoxybenzoyl chloride in the form of a colorless solid; 
3-butoxy-4-methoxybenzoyl chloride in the form of a light brown oil; 

3- propoxy-4-methoxybenzoyl chloride [(NMR(CDCI 3 ): 7.82 (dd,1H),7.53(d,1H), 
6.92(d,1 H),4.03(t,2H),3.96(s,3H)1 1.89 (m,2H),1.06(t,3H)]; 

4- methoxy-3-(tetrahydro-4-pyranyloxy)benzoyl chloride; 
4-methoxy-3-(2-ethoxyethoxy)benzoyl chloride; and 
4-methoxy-3-(2-methoxyethoxy)benzoyl chloride. 



REFERENCE EXAMPLE 4 

A stirred solution of 4-aminopyridine (40 g) in concentrated hydrochloric acid (500 mL) at 80°C is treated dropwise 
with aqueous hydrogen peroxide solution (200 mL; 1 5% w/w), while keeping the temperature between 80°C and 85°C. 
The solution is then cooled and basified by dropwise treatment with aqueous sodium hydroxide solution (50% w/w), 
while keeping the temperature below 15°C. The resulting white flocculent precipitate is recrystaliized from toluene, to 
give 4-amino-3,5-dichloropyridine (61.5 g), m.p. 161.5-162.5°C. 



REFERENCE EXAMPLE 5 

A solution of 4-aminopyridine (47 g) in concentrated hydrochloric acid (355 mL) is treated portionwise at 80°C with 
an aqueous solution of sodium hypochlorite (550 mL; 1 5% w/v). The mixture is cooled to 30°C and basified by treatment 
with aqueous sodium hydroxide solution (300 mL; 35% w/v) during 20 minutes. The mixture is stirred and cooled for 
a further 30 minutes and then it is filtered. The solid is washed well with water and dried at 60°C to give 4-ammo- 
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3,5-dichloropyridine (69.5 g). 
REFERENCE EXAMPLE 6 



A solution ol 3-cyclopentyloxy-4-methoxybenzaldehyde (66 g) and sulfamic acid (39.6 g) in glacial acetic acid (500 
mL) is treated dropwise during 1 hour with a solution of sodium chlorite (35 g) in water (150 ml_). The mixture is stirred 
at 20-C during 1 hour and then it is Ireated with water (500 mL) dropwise during 30 minutes. The resulting solid is 
filtered, washed with water and dried, to give 3-cyclopentyloxy-4-methoxybenzoic acid (60.9 g) in the form of white 
crystals [Elemental analysis: C,65:8;H,6.7%; calculated: C,66.1;H,6.8%]. 

By proceeding in a similar manner, but using the appropriate quantities of the corresponding benzaldehyde deriv- 
atives, prepared as described hereinbefore in Reference Example 1, there are prepared:- 



4-methoxy-3-(tetrahydro-4-pyranyloxy)benzoicacid; 
4-methoxy-3-(2-ethoxyethoxy)benzoic acid; and 
4-methoxy-3-(2-methoxyethoxy)benzoicacid. 



REFERENCE EXAMPLE 7 



A solution of triphenylphosphine (17.5 g) in dry tetrahydrofuran (50 mL) under nitrogen is treated with a so ution 
ol diisopropyl azodicarboxylate (13.5 g) in dry tetrahydroluran (50 mL). The solution is stirred is treated with a solution 
of endo-8 9 10-trinorborneol (5.0 g) in dry tetrahydroluran (50 mL) followed by a solution of 3-hydroxy-4-methoxyben- 
zaidehyde (10 2 g) in dry tetrahydrofuran (50 mL). The solution is heated at reflux for 15 hours, cooled, poured into 
water (600 mL), and extracted with diethyl ether (300 mL). The extract is washed with water (100 mL), with aqueous 
sodium hydroxide solulion (2 x 1 00 mL; 1 M) and with water (2 x 1 00 mL), dried over magnesium sulfate and evaporated, 
to give an oil, which is subjected to flash chromatography on silica gel, eluting with a mixture of pentane and ethyl 
acetate (95:5 v/v) to give 3-(exo-8,9,l0-trinorbornyl-2-oxy)-4-methoxybenzaldehyde (8.2 g), m.p. 56-61°C. 



REFERENCE EXAMPLE 8 



A stirred suspension of 3-hydroxy-4-methoxybenzaldehyde (50 g) in water (200 mL) at between 0 and 5 e C is 
treated dropwise with an aqueous solution of sodium hydroxide (200 mL; 20% w/v), followed at between 0 and 5»C by 
benzoyl chloride (38 mL). The reaction mixture is stirred at between 0 and 5°C for 1 hour and then it is allowed to warm 
to room temperature and is stirred for a further period of 2 hours. The resulting solution is extracted with dichloromethane 
(2 x 200 mL) and the combined extract is washed with water (200 mL), dried over magnesium sulfate and concentrated, 
to give 2-methoxy-5-formylphenyl benzoate (35.2 g), m.p. 70-72°C. 



REFERENCE EXAMPLE 9 



A stirred solution of potassium permanganate (28 g) in acetone (200 mL) is treated with 2-methoxy-5-formylphenyl 
benzoate (35 2 g- that is prepared as described in Reference Example 8), and the resulting vigorously reacting mixture 
is cooled in an ice bath. It is then stirred at room temperature for 3 hours. The mixture is then concentrated and the 
residue is treated with saturated aqueous sodium metabisulfite solution (300 mL). The resulting white solid is tillered 
off washed well with water (200 mL), and dried, to give 3-benzoyloxy-4-methoxybenzoic acid (29.3 g), m.p. 180-183°C. 



REFERENCE EXAMPLE 10 

A solution ol 3-benzoyloxy-4-methoxybenzoic acid (29.3 g; thai is prepared as described in Reference Example 
9) in toluene (300 mL) is treated with thionyl chloride (30 mL) and heated on the steam bath for 6 hours. It is then 
cooled, filtered and concentrated, to give 3-benzoyloxy-4-methoxybenzoyl chloride (28.7 g), m.p. 120-122°C. 



REFERENCE EXAMPLE 11 

By proceeding in a manner similar to that described in Example 8, but using 3-benzoyloxy-4-methoxybenzoyl 
chloride (that is prepared as described in Reference Example 10) and 4-amino-3,5-dichloropyridine (that is prepared 
as described in Reference Example 4) as starting materials, there is prepared N-(3,5-dichloropyrid-4-yl)-3-benzoyloxy- 
4-methoxybenzamide, m.p. 191-192°C. 
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REFERENCE EXAMPLE 12 



A solution of N-(3,5-dichloropyrid-4-yl)-3-benzoyloxy-4-methoxybenzamide (1 3.4 g; that is prepared as described 
in Reference Example 11) in methanol (160 mL) and water (60 mL) is treated with anhydrous potassium carbonate 
(18 g) and stirred overnight at room temperature. It is then brought to P H 7 by treatment with dilute hydrochlonc acid 
(2 N), and concentrated. The residue is treated with water (100 mL) and filtered, and the resulting solid is dried, to give 
N-(3,5-dichloropyrid-4-yl)-3-hydroxy-4-methoxybenzamide (8.8 g), m.p. 227-228 0 C. 

REFERENCE EXAMPLE 13 

By proceeding in a manner similar to that described in Reference Example 2. but using the appropriate quantities 
of 3-(exo-8 8 i0-trinorbornyl-2-oxy)-4-methoxybenzaldehyde (that is prepared as described in Reference Example 7) 
and(R)-3-(exo-8,9,10-trinorbornyl-2-oxy)-4-methoxybenzaldehyde and (S)-3-(exo-8,9,l0-trinorbomyl-2-oxy)-4-meth- 
oxybenzaldehyde [that are similarly prepared from (R) :§ ndo-8,9.10-trinorborneol and (S)-endo-8,9,10-trinorbomeol or 
as described in the specification of European Patent Publication No. 0428302A2] there are prepared: 

3-(exo)-8,9, 1 0-trinorbornyl-2-oxy-4-methoxybenzoic acid, m.p. 155-156'C; 
(R)-3-(exo)-8,9,10-trinorbornyl-2<5xy-4-methoxybenzoicacid, m.p. 155-156°C; and 
(S)-3-(exo)-8,9,10-trinorbornyl-2-oxy-4-methoxybenzoic acid, m.p. 155-156^. 

REFERENCE EXAMPLE 14 

By proceeding in a manner similar to that described in Reference Example 3, but using the appropriate quantities 
of the corresponding benzoic acid derivatives (that are prepared as described hereinbefore in Reference Example 1 3) 
there are prepared: 

3-(exo)-8,9, 1 0-trinorbornyl-2-oxy-4-methoxybenzoyl chloride; 
(R)-3-(exo)-8,9,l0-trinorbornyl-2-oxy-4-methoxybenzoyl chloride; and 
(S)-3-(exo)-8,9,10-trinorbornyl-2-oxy-4-methoxybenzoyl chloride; each in the form of oils. 

REFERENCE EXAMPLE 15 

A solution of methyl 4-chloro-3-nitrobenzoate (28 g) in acetone (250 mL) is treated portionwise with sodium thi- 
omethoxide (1 0 g) and the mixture is stirred overnight at room temperature. After filtration, the solution is concentrated 
and water (300 mL) is added to the residue. The yellow solid is filtered off and subjected to flash chromatography 
eluting with a mixture of diethyl ether and pentane (1:4 v/v), to give melhyl 4-methylthio-3-nitrobenzoate (18.5 g), in 
the form of a yellow solid, m.p. 118-120°C. 

REFERENCE EXAMPLE 16 

A stirred solution of methyl 4-methylthio-3-nitrobenzoate (6.82 g) in methanol (350 mL) is hydrogenated using a 
5% w/w palladium on charcoal catalyst (0.8 g) at room temperature for 48 hours. After filtration the solution is concen- 
trated, to give methyl 3-amino-4-(methylthio)benzoate (3.5 g), in the form of a pale yellow solid m.p. 63-65°C. 

REFERENCE EXAMPLE 17 

A stirred solution of concentrated hydrochloric acid (3.2 mL) in water (3.6 mL) at from 0°C to 5°C is treated with 
methyl 3-amino-4-(methylthio)-benzoate (1.97 g), followed by a solution of sodium nitrite (0.82 g) in water (2 mL). at 
such a rate that the temperature remained from 0°C to 5'C. The mixture is then allowed to warm to room temperature 
and it is stirred for a lurther period of 1 hour. The reaction mixture is treated with water (30 mL) and then heated o 
55-60°C until the evolution of nitrogen ceased (4 hours). The mixture is extracted with dichloromethane (2 x 100 mL) 
and the combined organic extracts are dried and concentrated. The resulting brown oil is subjected to flash chroma- 
tography, eluting with a mixture of diethyl ether and pentane (1 :4 v/v), to give methyl 3-hydroxy-4-(methylthio)benzoate 
(0.6 g) in the form of a yellow solid. 

REFERENCE EXAMPLE 18 

A stirred solution of methyl 3-hydroxy-4(methylthio)benzoate (1 .98 g) in dry dimethylformamide (40 mL) is treated 



58 



EP 0 741 707 B1 



with sodium hydride (0 44 g; 60% dispersion in mineral oil; 11 mmol) and the solution is stirred for a further 25 minutes. 
The reaction mixture is treated with cyclopentyl bromide (1 .64 g), stirred at 60»C for 3 hours, and then concentrated^ 
The resulting residue is partitioned between dichloromethane (50 mL) and water (50 mL), the aqueous layer is extracted 
with dichloromethane (50 mL), and the combined organic layers are dried and concentrat ed «° give a '«= £ The « 
is subjected to flash chromatography, eluting with a mixture of diethyl ether and pentane (1:9 v/v), to give methyl 
3-cyclopentyloxy-4-(methylthio)benzoate(1.9g), m.p. 53-55°C. 

By proceeding in a similar manner, but using the appropriate quantities of 4-chlorotetrahydropyran, 2-chloroethyl 
ether and 2-methoxyethyl chloride respectively, there are prepared: 

methyl 4-(methylthio)-3-(tetrahydro-4-pyranyloxy)benzoate: 
methyl 4-(methylthio)-3-(2-ethoxyethoxy)benzoate; and 
methyl 4-(methylthio)-3-(2-methoxyethoxy)benzoate. 

REFERENCE EXAMPLE 19 

A suspension of methyl 3<yclopentyloxy-4-(methylthio)benzoate (0.8 g) in methanol (10 mL) and water (5 mL) to 
treated with potassium carbonate (0.48 g) and the mbrture is heated at reflux for 7 hours. The mixture is concentrated, 
and the resulting residue is partitioned between diethyl ether (20 mL) and water (20 mL). The aqueous layer is sepa- 
rated acidified to P H 1 by treatment with dilute hydrochloric acid (2 N), and extracted with dichloromethane (2 x 25 
mL). The combined organic extracts are dried and concentrated, to give 3-cyclopentyloxy-4-(methylthio)benzo.c acid 
(0.7 g) in the form of a white solid m.p. 1 50-1 52°C. „^ rart . 

By proceeding in a similar manner, but using the appropriate quantities of esters respectively, there are prepared. 

4-(methylthio)-3-(tetrahydro-4-pyranyloxy)benzoicacid; 
4-(methylthio)-3-(2-ethoxyethoxy)benzoic acid; and 
4-(methylthio)-3-(2-methoxyethoxy)benzoicacid. 

REFERENCE EXAMPLE 20 

3- Cyclopentyloxy-4-(methylthio)benzoic acid (0.7 g) is dissolved in toluene (20 mL) and heated at 80°C for 1 hour 
30 minutes in the presence of thionyl chloride (5 mL). The reaction mixture is concentrated to give 3-cyclopentyloxy- 
4-(methylthio)benzoyl chloride (0.76 g), in the form of a yellow oil. 

By proceeding in a similar manner, but using the appropriate quantities of acids respectively, there are prepared. 

4- (methylthio)-3-(tetrahydro-4-pyranyloxy)benzoyl chloride; 
4-(methylthio)-3-(2-e1hoxyethoxy)benzoyl chloride; and 
4-(methylthio)-3-(2-methoxyethoxy)benzoyl chloride. 

REFERENCE EXAMPLE 21 

A cold (CC) solution of diisopropyl azodicarboxylate (5. 1 g) in dry tetrahydrofuran (1 0 mL) is treated with a solution 
of triphenylphosphine (6.6 g) in dry tetrahydrofuran (10 mL). The resulting creamy precipitate is stirred in the cold or 
a further 0 5 hours, and treated with a solution of endo-8,9,l0-trinorborneol (1.4 g) in dry tetrahydroluran (10 mL), 
followed by a solution of methyl 3-hydroxy-4-(methylthio)benzoate (5.0 g) in dry tetrahydrofuran (10 mL) (that is pre- 
pared as described in Reference Example 17). The resulting mixture is then heated at reflux for 17 hours, cooled 
poured into water (300 mL) and extracted with diethylether (2 x 250 mL). The combined ethereal extracts are dried 
over sodium sulfate and evaporated under reduced pressure to give an oil, which is subjected to flash chromatography 
on silica gel with dichloromethane/pentane (gradient elution 1 :4 v/v to 3: 1 v/v) to give methyl 3-(exo)-8,9, 1 0-trmorbornyl- 
2-oxy-4-(methylthio)benzoate (3.0 g) as a colorless oil. 

By proceeding in a similar manner, but replacing (endo)-8,9,10-trinorbomeol used as starting material by the ap- 
propriate quantities of (R)-(endo)-8,9,10-trinorborneol and (S)-(endo)-8,9,10-trinorborneol [that are prepared as de- 
scribed in European Patent Publication No. 0 428 302 A2] there are prepared: 

(R)-methyl 3-(exo)-8.9,l0-trinorbornyl-2-oxy-4-(methylthio)benzoate, m.p. 63-64'C (from heptane). la]f -12.9° 

(S^emyl^-S^ m p ' 65 ' 66 ° C (,f0m heptane) ' |a] ° +31 5 ° 

(c=1.20, CH 2 CI 2 ). 
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Bv oroceedina in a similar manner, but replacing (endo)-8,9,10-trinorbomeol used as starling material by the ap- 
propXte l^ SZ**** 3-hydroxy1e,rahydro»uran, 7^^2.2, lheptan-2^, 
19 2 l hentan-6-ol (endo)-2-oxabicyclo[2.2.1]-heptan-6-ol, 1-methoxyprop-2-ol. 3-methoxybutanol and tetnhydio- 
1 !h p \1Z^o^1T^ 5-(hydroxy)i(methy tt hio)benzoa«e by methy. MhydroxyWme^th^co- 

tinate there are prepared: 

methyl 4-(methylthio)-3-(cyctopentyloxy)benzoate; 

methyl 4-(methylthio)-3-(tetrahydro-3-furyloxy)benzoate; 

methyl 4-(methylthlo)-3-(7-oxabicyclo[2.2.1]heptan-2-oxy)benzoate; 

methyl 4-(methylthio)-3-[(ex^ 

methyl 4-fmethvlthio)-3>f(endo)-2>oxabicyclo[2.2.1]-heptan-6>oxy]benzoate ; 

methyl 3-(1 -methoxyprop-2-oxy)-4-(methylthio)benzoate; 

methyl 3-(3-methoxybutoxy)-4-(methylthio)benzoate; 

methyl 4-methylthio-3-(tetrahydro-4H-pyran-4-yloxy)benzoate; 

methyl 6-(methylthio)-5-(cyclopentyloxy)nicotinate; and 

methyl 6-(methylthio)-5-(tetrahydro-3-turyloxy)nicotinate. 

REFERENCE EXAMPLE 22 

By proceeding in a manner similar to that described in Reference-Example 19, but using the appropriate quaraities^ 
of esters that are prepared as described in Reference Example 21 , there are prepared: 

3- (exo)-8,9,10-trinorbornyl-2-oxy-4-(methylthio)benzoic acid; ^^ ium *\ roi 
(RHicoJ-e.Q, i0-trinorbornyl-2-ox y -4-(methylthio)benzoic acid, m.p. 151-152'C (from heptane/toluene), [a] 

fcS^ «*■ m.p. 167-168>C (from heptane/toluene), [a] 

f+23.8 0 (c=1.48, CH 2 CI 2 ); 

4- (methylthio)-3-(cyclopentyloxy)benzoic acid; 
4"(methylthio)-3-(tetrahydro-3-furyloxy)benzoic acid; 
4-(methylthio)-3-(7-oxabicyclo[2.2.1]heptan-2-oxy)benzoic acid; 
4-(methylthio)-3-[(exg)-2-oxabicyclo[2.2.1]-heptan>6-oxy]benzoic acid; 
4-(methylthio)-3-[(en^)-2-oxabicyclo[2.2.1]-heptan-6-oxy]benzoicacid; 
3-(1 -methoxyprop-2-oxy)-4-(methylthio)benzoic acid; 

3- (3-methoxybutoxy)-4-(methylthio)benzoic acid; 

4- methylthio-3-(tetrahydro-4H-pyran-4-yloxy)benzoic acid; 
6-(methylthio)-5-(cyclopentyloxy)nicotinic acid; and 
6-(methylthio)-5-(tetrahydro-3-furyloxy)nicotinic acid. 

REFERENCE EXAMPLE 23 

To 3-(exo)-8,9,l0-trinorbomyl-2-oxy-4-(methylthio)benzoic acid (2.7 g), that is prepared as in Reference jExample 
22) in dry diShtoromethane (30 mL) is added oxalyl chloride (1 .3 mL). The resulting mocture .s st.rred a room temper- 
« 1?2 M and then concentrated to give 3.»8,9,10-trinorbornyl-2-oxy-4-(methylthi O )ben chlonde as an 

as starting material by the appropriate quantities of (R)-3-(exo)-8,9 I 10-tr.norbomyl-2-oxy-4-(methylthio)benzo.c acid 

anc JSJSSSS acid (that are Prepar6d 38 deSCfib6d ^ RefefenCe EX " 

ample 22) there are prepared: 

(R)-3-(exo)-8,9,l0-trinorbornyl-2-oxy-4-(methylthio)benzoyl chloride; 
(S)-3-(exo)-8, 9, 1 0-trinorbornyl-2-oxy-4-(methylthio)benzoyl chloride; 
4-(methylthio)-3-(cyclopentyloxy)benzoyl chloride; 
4-(methylthio)-3-(tetrahydro-3-furyloxy)benzoyl chloride; 
4-(methylthio)-3-(7-oxabicyclo[2.2.1]heptan-2-oxy)benzoyl chloride; 
4.(methylthio)-3-[(exo)-2-oxabicyclo[2.2. 1 ]-heptan-6-oxy]benzoyl chloride; 
4-(methylthio)-3-[(endo)-2-oxabicyclo[2.2.1]-heptan-6-oxylbenzoyl chloride; 
3-(1 -methoxyprop-2-oxy)-4-(methylthio)benzoyl chloride; 
3-(3-methoxybutoxy)-4-(methylthio)benzoyl chloride; 



60 



EP 0 741 707 B1 

4-methylthio-3-(tetrahydro-4H-pyran-4-yloxy)benzoicacid; 
6-(methylthio)-5-(cyclopentyloxy)nicotinoyl chloride; and 
6-(methylthio)-5-(tetrahydro-3-furyloxy)nicotinoyl chloride. 

S REFERENCE EXAMPLE 24 

Concentrated sulfuric acid (27 6 g) is slowly added to a stirred suspension of 3-hydroxy^-nitrobenzoic acid (54.9 
q 0 3mol) in methanol (1 35 mL) at ambient temperature. The resulting yellow slurry is stirred at reflux giving a complete 
solution after 30 minutes and the stirring at reflux is continued for 3 hours. The mixture is allowed to cool then diluted 
10 with water (600 mL) and the resulting mixture is then extracted with toluene (2 x 250 mL). The combined organic extract 
is washed with saturated aqueous sodium hydrogen carbonate solution (1 x 300 mL) and then dried (MgSCy. The 
solvent is then removed under reduced pressure to give a yellow solid residue (54.9 g, 92.8%) which is identified as 
methyl 3-hydroxy-4-nitrobenzoate m.p. 92-94»C. [Elemental analysis: C.49.1; H.3.57; N,7.3%; calculated: C.4B.74; H, 
3.58; N,7.1%]. 



15 



REFERENCE EXAMPLE 25 



Cyclopentyl bromide (20g, 134 mmol) is added slowly (over 30 minutes) to a stirred suspension of potassium 
carbonate (27 6 g, 200 mmol) in N.N'-dimethylimidazolidinone (75 mL) containing 3-hydroxy-4-nitrobenzoic acid (9.15 

so q 50 mmol) at 85'C and then stirring is continued for 1 4 hours. The mixture is allowed to-coo! and then tittered. The 
filtrate is diluted with water (100 mL) then extracted with toluene (2 x 100 mL). The combined organic extract is dried 
over magnesium sulfate and then the solvent is removed under reduced pressure to give a brown mobile oil. This o.l 
is subjected by flash chromatography on silica gel (dichloromethane as eluent) and the eluent evaporated under re- 
duced pressure to give cyclopentyl 3-cyclopentyloxy-4-nitrobenzoate (10.2 g, 81.6%) as a yellow solid m.p. 45.5 - 

25 46.5°C. [Elemental analysis: C.63.7; H.6.66; N,4.37%; calculated: C.63.93; H.6.63; N, 4.39%]. 

RFFFRENCE EXAMPLE 26 

Cyclopentyl bromide (38.7 g, 0.26 mol) is added slowly (over 1 hour) to a stirred suspension of potassium carbonate 
30 (41 4 g 0 3 mol) in N,N-dimethylformamide (200 mL) containing methyl 3-hydroxy-4-nitrobenzoate (39.4 g, 0.2 mol) 
at 65«C and then the stirring is continued for 4 hours. The mixture is allowed to cool and then filtered. The filtrate is 
diluted with water (700 mL) containing sodium chloride (50 g) and then extracted with toluene (3 x 200 mL The 
combined organic extract is washed with 1 N sodium hydroxide solution (1 x 200 mL) and then water (2 x 200 mL) and 
then evaporated under reduced pressure to give methyl 3-cyclopentyloxy-4-nitrobenzoate (54.2 g, 100 /c) as a pale 
35 qreen solid which is used without further purification. 

By proceeding in a similar manner, but using the appropriate quantities of 4-chlorotetrahydropyran, 2-chloroethyl 
ether and 2-methoxyethyl chloride respectively, there are prepared: 

methyl 4-nitro-3-(tetrahydro-4-pyranyloxy)benzoate; 
40 methyl 3-(2-ethoxyethoxy)-4-nitrobenzoate; and 
methyl 3-(2-methoxyethoxy)-4-nitrobenzoate. 

RFFERENCE EXAMPLE 27 

45 Sodium thiomethoxide (8.05 g, 0. 1 1 5 mol) is added portionwise to a stirred solution of methyl 3-cyclopentyloxy- 

4-nitrobenzoate (26 5 g, 0.1 mol) in N.N'-dimethylimidazolidinone (200 mL) at ambient temperature under an atmos- 
phere of nitrogen and stirring continued for 4 hours. The mixture is then diluted with water (1 200 mL) containing sochum 
chloride (200 g) and extracted with ethyl acetate (2 x 300 mL). The combined extract is washed with saturated brine 
(2 x 300 mL) and then evaporated under reduced pressure to give methyl 3-cyclopentyloxy-4-(methylthio)benzoate 

so (24 4g 91 7%) as an orange brown solid which is used without further purification. 

By proceeding in a similar manner, but using the appropriate quantities of methyl 4-nitrobenzoates of Reference 
Example 26, there are prepared: 

methyl 4-(methylthio)-3-(tetrahydro-4-pyranyloxy)benzoate; 
ss methyl 3-(2-ethoxyethoxy)-4-(methylthio)benzoate; and 
methyl 3-(2-methoxyethoxy)-4-(methylthio)benzoate. 



61 



EP 0 741 707 B1 



RFFFRENCE EXAMPLE 28 



Sodium thiomethoxido (0 177 9, 2.5 mmol) is added portionwise to a stirred solution of cyclopentyl 3«yclopefrty- 
te^StaZTnS mmol) in N.N'-dimethylimidazolidinone (10 mL) at ambient temperature under an at- 



REFERENCE EXAMPLE 29 
Method 1 



A solution of methyl 3«yclopentyloxy-4-(methylthio)benzoate (24.3 g, 91 .4 mmol) in water (200 mL) and I ethanol 
(50mL?c^^ 

nto water (750 mL) and 1 N acetic acid is added dropwise with stirring to between pH 5-6. The solid which separates 
TcSL bXlion washed wKh water (4 x 1 00 mL) and dried 

(2^1 g, 91 .7%) as a cream solid m.p. 1 58-160'C. [Elemental analysis: C.61 .5; H.6.31%; calculated. C.61. 88, H,6 39 /o) 



Method 2 



A solution ol cvclooentvl 3-cyclopentyloxy-4-(methylthio)benzoate (0.5 g, 1 .5 mmol) in water (30 mL) and methanol 
HO ^SmS^^IwS d fl. * mmol) is heated under reflux for 3 hours. The solutton is then poured 
to water (60 m"? and ace tic acid is added dropwise with stirring ,0 between pH 5-6. The so.id which , separates is 
coZc «n washed with water (5 x 10 mL) and dried giving 3-cyc,opentyloxy-4-(methy.th,o)benzo 1 c acid 

ylthio)benzoates of Reference Example 27, there are prepared: 

4-(methylthio)-3-(tetrahydro-4-pyranyloxy)benzoicacid; 
3-(2-ethoxyethoxy)-4-(methylthio)benzoic acid; and 
3-(2-methoxyethoxy)-4-(methylthio)benzoicacid. 

REFERENCE EXAMPLE 30 

A solution of 3-hydroxy-4-methoxybenzaldehyde (14.20 g) in dry dimethylformamide (300 mL) is traatedparten- 
wise J m Sum hydride ?60% dispersion in oil; 3.70 g) at room temperature under nitrogen, ^hlo^dopentene 
T 9 6 mL) isTdded and the resulting mixture is stirred overnight. The solvent is then removed under reduced pressure 
and the riidue ^ part ioned between water (500 mL) and dichloromethane (500 mL) and the aqueous toyer further 
« ed wrth diomethane (500 mL). The combined organic extracts are dried 
pressure and the residue is subjected to flash chromatography on silica gel, elutmg with a mix ure of ethyl 
JenZ " 1 v/v), to give a-cyclopent-^enyloxy^ethoxybenzaldehyde, in the form of a pa.e brown oil (11 .2 g). 

REFERENCE EXAMPLE 31 

A solution of 3™clopent-2-enyloxy-4-methoxybenzaldehyde (7.70 g) in t-butanol (160 mL) and 2-methyl-2^butene 
,40 iSSSSSSSSm^ an aqueous solution (150 mL) containing sodium chlorite (80% technical grade, 4.39 

(38-49 g). and left to stand overnight. The resulting mixture is exited wrth 
d chtorc^e h^e (2 x 250 mL) and the combined organic layers are dried over sodium sulfate, the solvent is removed 

-suiting residue is recrysta.Nzed from ethyl acetate, to give ^e^y^- 
rmethoxybenzoic acid (5.89 g), in the form of a colorless solid, m.p. 1 60-1 63»C. [Elemental analysis. C.66.4, H.6.0 A. 
calculated: C.66.7; H,6.0%]. 

REFERENCE EXAMPLE 32 

A solution of 3-cyclopent-2-enyloxy-4-methoxybenzoic acid (5.89 g) in dry dichloromethane (50 mL) under nitrogen 
at r^tempe^u e is reated with uiethylamine (10.50 mL), followed by oxahyl chloride (2.40 mL). The res IJng 
mi^e i sTed o 2.5 hours, then most of the solvent is removed under reduced pressure, and the resulting res.due 
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is taken up in dry tetrahydrofuran (50 mL) and filtered through a pad of diatomaceous earth The resulting solution, 
oolSCopanW <*'° fide - is used immediatS * W " h0Ut ,Urther PUrrflCa,,0n 

pfffrfNCE EXAMPLE 33 

A stirred suspension of sodium hydride (60% in oil, 0.88 g) in dry dimethylformamide (44 mL) under nftrogen a, 
between 5-10'C is treated with a solution of 3-hydroxy-4-methoxy benzaldehyde (3.35 g) in dry 
(6 3 mL). The resufting mixture is allowed to warm to room temperature and stirred fo ; 40 f 7*^ ° 
between 5-10°C. A solution of 4-(p-toluenesulfonoxy)cyclopentene (5.24 g) .n * *™Womm*^*«U * 

to added dropwise maintaining the temperature below 10'C. The resulting mixture ns 

ture, left to stand for 46 hours, and then poured into 5% aqueous potassium carbonate (30S «"tyh ^Wrt" 
s added (150 mL) and the layers are thoroughly stirred and separated. The aqueous layer is further extracted with t- 
bu^l me hyi ete (2 x 75 mL). the combined organic extracts are washed with water (3 x 30 mL) and dned over 
maonSZ sulfate The solvent is removed under reduced pressure and the resulting residue is subjected to flash 

,5 SSSSSJS silica gel, e.uting with mixtures of ethyl acetate and pentane (1:10 to 3:10) to g.v, ******* 
3 Soxy 4-methoxybenza.dehyde as a pale amber viscous oil that stow* crysta l, ^ - ^ing ^75 £ Reays- 
tallization of a portion (0.5 g) from cyclohexane gives an analytical* pure sample (0.4 g), m.p. 60-62 C [Elemental 
analysis: C.71.8; H,6.5%; calculated: C.71.5; H,6.8%]. 

so REFERENCE EXAMPLE 34 . 

A stirred solution of 3-cyclopent-3-enyloxy-4-methoxybenzaldehyde (1.75 g) in t-butanol (36.5 mL) and 2-methyl- 
2 bu^(9 0 mL is treated dropwise w!h an aqueous solution (34 mL) containing sodium chlonte (80% technical 
grade 1 Ogfand ~> dihydrogen phosphate (8.75 g). The resulting mixture is further stirred for 5 bourse aye 
2S a e separated and the aqueous layer is extracted with t-butyl methyl ether (3 x 30 mL). The combined organic layers 
ae wThetwith water (2x15 mL). dried over sodium sulfate and the sofcent removed under reduced pressure Jhe 
" Zg residue is recistallized from ethyl acetate to give 9) ' " 

the form of a colorless solid, m.p. 171-173'C [Elemental analysis: C.66.6; H,6.0%; calculated. C66.7, H,6.0/o]. 

30 REFERENCE EXAMPLE 35 

A solution of 3<yclopent-3-enyloxy-4-methoxybenzoic acid (1 .33 g) in dry tetrahydrofuran (20 mL) under nitrogen 
at temperature is treated with i trieThyi^ine (2.36 mL), followed by oxaty. chloride J 

taXed for 1 hour and then filtered through a pad of diatomaceous earth. The sohd f^^Sl^Sr 
35 Tetrahydrofuran (10 mL). The resulting combined filtrates, containing 3-cyclopent-3-enyloxy-4-methoxybenzoyl chlo 
ride, is used immediately without further purification. 

RFFFRFNCE EXAMPLE 36 

A stirred solution of sodium hydroxide (16.8 g) in water (32 mL) at 20°C is treated with *««#**^ <*» 
mL) It is then treated with 3,4-dihydroxybenzaldehvde (56.9 g), portionwise during 5 minutes, while keep ng the tem- 
oerature at 20°C It is then treated with benzyl bromide (49.7 mL), portionwise, at 20°C. The solut.on is then heated 
af 8o"c .or 6 hours and then allowed to stand at room temperature overnight. After dilute with -^2240 mL) 
"he solution is extracted with diethyl ether (1 x 1000 mL, 2 x 250 mL). The combined ether exacts are washed Iwrth 
wateTS over magnesium sulfate and concentrated, to give an oily solid, which is recrystallized from a m.xtur ol 

m.p. 118-120°C. 
REFERENCE EXAMPLE 37 

A stirred solution of 4-benzyloxy-3-hydroxybenzaldehyde (60.9 g; that is prepared as described in Reference , Ex_ 
amofe 36 in dry dimethylformamide (270 mL) under nitrogen is treated portionwise w.th potass.um carbonate (79.5 
TlTs birring at SmLmp^ature for 45 minutes, it is treated with cyclopenty. bromide (34.3 mL). and the resuttmg 
sp ^i he^ 

to g*e an oil. This oil is treated wrth water (250 mL) and diethyl ether (300 mL), and the aqueous > aye s washed w«h 
further quantities of diethyl ether (2 x 50 mL). The combined ethereal extracts are washed with bnne (1 x 50 hmL) and 
with water (3 x 50 mL) dried over magnesium sulfate and evaporated. The result.ng residue .s crystallized from meth- 
anol to g ve 4-Tenz oxy-3-cycbpen^.oxybenzaldehyde (79 g). m.p. 55-56'C. [Elemental anafys.s: C.77.1; H,6.9%, 
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^P^oceeding bribed in Reference Example 21 , using 3-hydroxytetrahydrofuan, 1 -methoxy-2-propanol and 
7-oxabicyclo[2.2.1]heptan-2-ol, there are prepared: 

4-benzyloxy-3-(tetrahydro-3-furyloxy)benzaldehyde; 
4-benzyloxy-3-(1 -methoxy-2-propan-2-oxy)benzaldehyde; and 
4-benzyloxy-3-(7-oxa-bicyclo[2.2.1]heptan-2-oxy)benzaldehyde. 

REFERENCE EXAMPLE 38 

A rapidly stirred solution of 4-benzyloxy-3-cyclopentyloxybenzaldehyde (10.5 g; that is prepared as described in 
Referent TZfte 37) in glacial acetic acid (1 00 mL) is treated with sulfamic acid (4.85 g) and stored at rc^tenv 
oerature for 10 minutes The solution is then cooled in an ice bath and treated w.th a solution of sodium chlonte (4.2 
g T2 r 100 mL during 1 5 minutes at 1 3-1 5'C. During the add*»n a white precipitate forms and because ^stirring 
t omes d fficult. a further quantity of glacial acetic acid (60 mL) is added. After warmmg to room temperature the 
so uto s stirred for a further 6 hours and further quantities of sodium chlorite (1.6 g) and sulfarmc add (1.7 g are 
added The mixture is poured onto water and the resulting solid is filtered off and dned, to g,ve 3-cyclopentyloxy- 

A ^Z^ssZ^ m using 4-benzyloxybenza.dehydes of Reference Example 37 as the starting 
mate rials, there are prepared: 

4-benzyloxy-3-(tetrahydro-3-furyloxy)benzoicacid; 
4-benzyloxy-3-(1-methoxy-2-propan-2-oxy)benzoic acid; and 
4-benzyloxy-3-(7-oxa-bicyclo[2.2.1]heptan-2-oxy)benzoic acid. 

REFERENCF EXAMPLE 39 

Asolution of S-cyclopentyloxy-4-benzyloxybenzoicacid (5.1 g; that is prepared as described in Reference Example 
38) in mthanoT (ISO mL) and concentrated sulfuric acb (1 mL) is heated at reflux for 6 hours, and then .t ,s coded 
S in vacua The resulting residue is treated with ethyl acetate (1 50 mL) and saturated aqueous sodwm 

bicarbonate soLion (50 mL). The organic layer is collected, dried and evaporated. The resulting o,l .s subjected to 
SaThToXSy on silica gel, using a mixture of ethy, acetate and pentane (1 .4 I WV) as e.uent, to g.e methyl 
rurloDentvloxv-4-benzvloxvbenzoate (4.8 g), in the form of a white solid, m.p. 58-59 C. 

in a sLJr manner using 4-benzyloxybenzoic acids of Reference Example 38 as the startmg ma- 

terials, there are prepared: 

methyl 4-benzyloxy-3-(tetrahydro-3-furyloxy)benzoate; 

methyl 4-benzyloxy-3-(1-methoxy-2-propan-2-oxy)benzoate; and 

methyl 4-benzyloxy-3-(7-oxa-bicyclo[2.2.1]heptan-2-oxy)benzoate. 

REFERENCE EXAMPLE 40 

A solution of methyl 3-cyclopentyloxy-4-benzyloxybenzoate (2.64 g; that is prepared as describee I in Reference 
Example 39) in methanol (120 mL) is treated with palladium on charcoal (5%,0.5 g) and ammon.um formate (2.0 g) 
an ^6suSl for 45 minutes' The catalyst is filtered off through a pad of diatomaceous ear* .and was hjd- w,h 
methanol The filtrate and washings are evaporated under reduced pressure, and the resulting residue is subjected to 
fTash^ 

4-hvdroxvbenzoate {1 .8 g), in the form of a cream solid, m.p. 73-75°C. 

CrcSe^ 
there are prepared: 

methyl 4-hydroxy-3-(tetrahydro-3-furyloxy)benzoate; 

methyl 4-hydroxy-3-(1-methoxy-2-propan-2-oxy)benzoate; and 

methyl 4-hydroxy-3-(7-oxa-bicyclo[2.2.1 )heptan-2-oxy)benzoate. 

REFERENCE EXAMPLE 41 

A solution of methyl 3-cyclopentyloxy-4-hydroxybenzoate (0.7 g; that is prepared as described in Reference Ex- 
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ample 40) in dimethylformamide (15 mL) is treated with potassium carbonate (0.28 g) and potassium iodide (0.2 g). 
Chlorodifluoromethane is then bubbled through the reaction mixture at a very slow rate and the reaction mixture is 
heated at 70-75°C for 5 hours. The mixture is then treated with water (50 mL) and extracted with ethyl acetate (2 x 50 
mL) The combined ethyl acetate extracts are dried over magnesium sulfate, evaporated under reduced pressure, and 
subjected to flash chromatography on silica gel using a mixture of diethyl ether and pentane (1:1 v/v), to give methyl 
3-cyclopentyloxy-4-difluoromethoxybenzoate, in the form of a pale yellow oil (0.65 g). 

By proceeding in a similar manner using 4-hydroxybenzoates of Reference Example 40 as the starting materials, 
there are prepared: 



methyl 4-difluoromethoxy-3-(tetrahydro-3-furyloxy)benzoate; 

methyl 4-difluoromethoxy-3-(1 -methoxy-2-propan-2-oxy)benzoate; and 

methyl 4-difluoromethoxy-3-(7-oxa-bicyclo[2.2.1]heptan-2-oxy)benzoate. 



REFERENCE EXAMPLE 42 



A solution of methyl 3-cyclopentyloxy-4-difluoromethoxybenzoate (0.6 g; that is prepared as described in Refer* 
ence Example 41) in methanol (10 mL) is treated with potassium carbonate (0.35 g) and water (4 mL), and then it is 
heated at reflux for 3 hours. Methanol is evaporated off under reduced pressure, and the residue is dissolved in water 
(40 mL). The solution is washed with diethyl ether (40 mL), acidified with concentrated hydrochloric acid, and extracted 
with ethyl acetate (3 x 40 mL). The combined ethyl acetate extracts are dried over magnesium sulfate and evaporated 
under reduced pressure, to give 3-cyclopentyloxy-4-difluoromethoxybenzoic acid (0.47 g), in the form of a white solid, 
m.p. 126-128°C. 

By proceeding in a similar manner using 4-difluoromethoxybenzoates of Reference Example 41 as the starting 
materials, there are prepared: 



4-difluoromethoxy-3-(tetrahydro-3-furyloxy)benzoic acid; 
4-difluoromethoxy-3-(1-methoxy-2-propan-2-oxy)benzoic acid; and 
4-dif luoromethoxy-3-(7-oxa-bicyclo[2.2. 1 ]heptan-2-oxy)benzoic acid. 



REFERENCE EXAMPLE 43 

A mixture of 3-cyclopentyloxy-4-difluoromethoxybenzoic acid (0.47 g; that is prepared as described in Reference 
Example 42) and thionyl chloride (4 mL) in toluene (10 mL) is heated at 80°C for 2 hours, and then evaporated under 
reduced pressure, to give 3-cyclopenty loxy-4-d if I uoromethoxy benzoyl chloride (0.48 g), in the form of a pale yellow 
low melting solid, which is used without further purification. 

By proceeding in a similar manner using 4-difluoromethoxybenzoic acids of Reference Example 42 as the starting 

materials, there are prepared: 



4-difluoromethoxy-3-(tetrahydro-3-furyloxy)benzoyl chloride; 

4-dif luoromethoxy-3-(1 -methoxy-2-propan-2-oxy)benzoyl chloride; and 

4-difluoromethoxy-3-(7-oxa-bicyclo[2.2.1]heptan-2-oxy)benzoyl chloride. 



REFERENCE EXAMPLE 44 

A solution of sodium methoxide in methanol (82.65 mL; 1 M) is added slowly to a stirred solution of methyl 6-chloro- 
5-nitronicotinate (17 g) in anhydrous methanol (250 mL) and the mixture is stirred for 8 hours. The mixture is concen- 
trated and the residue is treated with water and extracted with ethyl acetate. The extract is washed with water, treated 
with decolourising charcoal, and dried over magnesium sulphate. Concentration gives methyl 6-methoxy-5-nitronico- 
tinate (9 8 g), in the form of an orange solid. Recrystallization from cyclohexane gives white needles, m.p.118-119°C. 

By proceeding in a similar manner using sodium thiomethoxide instead of sodium methoxide as the starting ma- 
terial, there is prepared methyl 6-methylthio-5-nitronicotinate. 



REFERENCE EXAMPLE 45 

A solution of methyl 6-methoxy-5-nitronicotinate (5.4 g) in ethyl acetate (120 mL) is hydrogenated using 5% pal- 
ladium on carbon (1 g) as catalyst. When hydrogen uptake ceases, the mixture is filtered through a pad of diatomaceous 
earth and the filtrate is evaporated. The residue is triturated with n-pentane and methyl tert-butyl ether, to give methyl 
5-amino-6-methoxy-nicotinate (4.3 g), in the form of a light-brown solid, m.p.108-109°C. [Elemental analysis: C.52.99; 
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H 5 49' N.15.25%. calculated: C.52.74; H.5.53; N.15.38% ] moth ™, «; n i 

By proceeding in a similar manner using methyl 6-methyhhio-5-ni.ronicot.nate .nstead of methyl 6-methoxy-5-n, 
tronicotinate as the starting material, there is prepared methyl 5-amino-6-(methylth l o)n I cot.nate. 

S REFERENCE EXAMPLE 46 

Concentrated hydrochloric acid (9.06 mL) is added to a stirred suspension of methyl f^^t^^?^ 
(3 3 q) in water (20 mL). The mixture is cooled to 0°C and treated dro P w,se with a solufon of sodium nitrrte (1 .37 g 
in water (5^L). After 30 minutes at 0°C a solution of sodium tetrafluoroborate (2 84g) in water (10 mL)is added After 
10 ai urther 30 minutes the precipitated diazonium saft is collected, washed with a little .ceroid water, and then w.th diethyl 

ethe poTa^umct^ 

salt in one portion. The mixture is stirred at reflux for 18 hours, cooled, then poured into >ced water and eUrrecT for 1 
ho ; The aqueous mbcture is neutralized by treatment with solid sodium bicarbonate and "^^^^ 
rs TreextractLashedwithwate,driedoverrT« g nesi U m S u lP hate.and^ 

6-methoxynicotinate (2.86 g), in the form of a beige solid. This matenal is used without further purification 

r^ceeding in a similar manner using methyl 5-amino^-(methytthio)nico1inate instead of methyl 5-ammo- 
6-methoxynicotina.e as the starting material, there is prepared methyl 5-hydroxy^-(methylth.o)n,cot,nate. 

20 REFERENCE EXAMPLE 47 - - 

A mixture of methyl 5-hydroxy-6-methoxynicotinate (250 mg), anhydrous potassium carbonate (600 mg) and cy- 
clopen* SSSS > 26 mL)!n diethylamide (5 mL) is stirred and heated at 55-65'C for 24 hours. The . morture 
SSS emperature, diluted with water and extracted with ethyl acetate. The extract is washed with « 
« and^ried over magnesium sulphate. Concentration in vacuo gives methyl s-cyclopentyloxy-e-methoxy-nicotmate (290 

m9), By prying "a similar manner using methyl 5-hydroxy-6-(me.hy ft hio)nicotinate and ^^^^ 
or 2-propanol as the starting materials, there are prepared methyl 5-(tetrahydro-3-furyloxy)-6-(methylth.o)n,cot,nate 
and methyl 6-(methylthio)-5-(2-propoxy)nicotinate. 



30 



REFERENCE EXAMPLE 48 

A solution of potassium hydroxide (168 mg) in water (1 mL) is added to a solution of met hyl ! ^o^f^- 
6-methoxynicotinate (250 mg) in methanol (3 mL) and the mixture is stirred for 4 hours, then allowed to stand at room 
35 femoerS overnight The mixture is concentrated, the residue is dissolved in water and the mixture is ad usted to 
P H 6 bX aSnof' concentrated hydrochloric acid. The mixture is extracted wrth ethyl acetate, the extract ,s dried 

ova magnesium sulphate and concentrated, to give a cream solid, ^*™?™^J££2£% 
6-methoxynicotinicacid(140mg).m.p.191-192»C.[Elemental analysis: C.60.7; H.6.43, N,5.78/o, calculated. C.60.75, 

40 H ' 6 3 By ploceSg in a similar manner using methyl 5-(tetrahydro-3-furyloxy)-6^^ 
paredS (tetrahyd^ 

aTconverted to the corresponding acid chlorides and N-methoxy-N-me.hylbenzamide as ,n Reference Examples 3 
and 64. 

4S REFERENCE EXAMPLE 49 

6-Chloro-5-methoxypyridine-2-carbonyl chloride (5.8 g) is added to dry cydopenteno. (50 1 mL) and the , mixture* 
heated at reflux for 4 hours. The mixture is concentrated, the residue is dissolved in ethyl acetate (400 mL), and the 
th TJIESL is washed wrth water (3x250 mL). After drying over magnesium -IP^ the solution , is evapo- 

so rate'd to dryness, to grve cyclopenty. N5 « ' 

90-92°C. [Elemental analysis: C.55.9; H.5.47; CI, 13.9; N,5.48%. calculated: C.56.36, H.5.52, Cl.13.8, N.5.48 ft]. 

RFFFRENCE EXAMPLE 50 

ss Sodium hydride (887 mg of a 60% dispersion in oil) is added to a solution of cyclopentanol (3^35 mL) in dry tet- 
rahyd« (1 27 m ) and the mixture is stirred for 90 minutes. Cyclopenty, ^«oro-5-methoxypyrd,ne-^ar^e 
6 3 0) is added and the mixture is stirred at room temperature for 21 hours. The m.xture is poured .n o saturated 
queou ammonium chloride solution (500 mL) and the resulting mixture is extracted wrth ethyl acetate (2x500 mL). 
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The combined extracts are washed with saturated aqueous sodium b,carbona.e solut.cn (500 ml) ^nd water (50C mLV 
After drying over magnesium sulphate the solution is evaporated to dryness, to give a yellow oil wh ch s subjected to 
flash chromatography on silica gel. using a mixture of pentane and ethyl acetate (9:1 v/v) as eluent. to g,ve cydopentyl 
6-cyclopentyl-oxy-5-methoxypyridine-2<arboxylate(3.6g).intheformofanoil. 

"potassium hydroxide (1 .98 g) in water (1 2 mL) is then added to a solution of cyclopenty. ^to^- 
oxypyridine-2-cartDOxylate (3.6 g) in methanol (35 mL) and the mixture ,s st.rred at room temperature for 2 hou s and 
3u m u.es The solu ion is concentrated to half of the original voiume. and then is diluted wUh water, and acrttod I to 
pH 4 by treatment w«h concentrated hydrochloric acid, and extracted with ethyl acetate^The extrac t. dnjd over 
magnesium sulphate and concentrated, to give 6-cyctopentyloxy-5.methoxypyr,d,ne-2-carboxyhc acd (1 .38 g) ,n the 

there is prepared 5-methoxy-6-(tetrahydro-3-furyloxy)pyridine-2-carboxyhc acid. 

REFERENCE EXAMPLE 51 

By proceeding in a similar manner to Reference Example 115, but replacing 
benzoic acid by 4-methoxy-3-(tetrahydro-4-pyranyloxy)ben Z oic acid (prepared as in Reference Example 52) there 
was prepared 4-methoxy-3-(tetrahydro-4-pyranyloxy)benzoyl chloride as an oil that was used d.rectly ,n Example 1 . 

REFERENCE EXAMPLE 52 

By proceeding in a similar manner to Reference Example 116, but replacing 4-methoxy-3- 9^^^ 
benzaldehvde by 4-methoxy-3-(tetrahydro-4-pyranyloxy)benzaldehyde. there was prepared 4^eX^-3-(^\rahy6 o- 
A^ZZZtZ acid^s a colorless solid, m.p. 155-157-C. i H NMR (CDC. 3 ) d: 1.82-1.91 I (m 2H), .02*09 (m 
2H) 3.58 (ddd, 2H. J=11. 8, 3 Hz), 3.94 (s, 3H). 4.04 (dt, 2H, J=11,4 Hz), 4.49-4.55 (m. 1H, 6.95 (d, 1H, J=8 Hz). 7.64 
(d, 1H, J=2 Hz), 7.79 (dd, 1H, J=8, 2 Hz). 

REFERENCE EXAMPLE 53 

By proceeding in a similar manner to Reference Example 117, but replacing 3-hydroxytetrahydrofuran with 4-hy- 
droxytetrahydropyran, there was prepared 4-methoxy-3-(tetrahyd^ 

NMF (CDCU) d: 1.82-1.90 (m, 2H), 2.02-2.09 (m, 2H), 3.57 (ddd, 2H, J=12, 8, 2 Hz), 3.95 (s 2H), 403 (dt 2H, J-12, 
4 Hz), 4.52-4 59 (m, 1 Hz), 7.01 (d, 1H, J=8 Hz), 7.45 (d, 1H, J=2 Hz). 7.49 (dd, 1H. J=8.2 Hz), 9.85 (s, 1H). 

REFERENCE EXAMPLE 54 

Lithium iodide (9.2 g) is added to a stirred solution of 4-methoxy-3-(tetrahydro-3-furyloxy)benzoic acid (3.28 g) 
and heated at 160X for 6 hours. The solid is dissolved in 2N NaOH solution (250 mL) and washed wrth ethyh acetata 
The aqueous solution is acidified to pH 1 with concentrated-HCI and extracted w,th ethyl acetate (2 x 1 50 mL | The 
combined extracts were washed with brine, dried over MgSC,, evapcrated under reduced 

ether to oive 4-hydroxy-3-(tetrahydro-3-furyloxy)benzoic acid (2.31 g) as yellow solid; m.p. 21 0-21 2 C. NMR (DMSO^ 
(m, 3H). 3.75 (dt, J=8 Hz. 4 Hz), 2.16 (m, 1H, 2.01 (m, 1H). 
REFERENCE EXAMPLE 55 

Concentrated.H 2 S0 4 (0.3 mL) is added to a suspension of ^ydroxy-^te^^ 
g)in methanol(30mL)and heated under refluxfor7hours.The reaction solution isevaporatedu^ 

the residue triturated with water and extracted with ethyl acetate. The extract is dried (MgS0 4 ) and evapo ated under 
educed pressure to g^e a fawn solid. Purification by mplc e.u.ing with ether giv es methy \^ m ^ X ^^ 
3-furyloxy)benzoate as white solid. (1.92 g); m.p. 136-138'C. NMR (CDCI 3 ): 7.65 (dd H J=8 Hz 2 Hz). 7^5 (4 IH. 
J=2 Hz), 6 95 (d. 1H, J=8 Hz). 6.43 (bs, IH. 5.07 (m, 1H, 4.09-3.9 (m, 4H). 3.89 (s. 3H). 2.3 (m. 1H, 2.18 (m, 1H). 

REFERENCE EXAMPLE 56 

Chlorodifluoromethane is bubbled slowly through a stirred mixture of methyl 4-hydroxy-3-(te trahydr °-3-f uryloxy) 
benzoate (1 92 g), anhydrous potassium carbonate (1 .56 g), and potassium iodide (0.42 g m dimethylformam.de , (28 
ml) atTo-75-C for 6 hours. Water (150 mL) is added and extracted with ether (2 x 100 mL). The comb.ned extracts 
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are washed with brine, dried (MgS0 4 ) and evaporated under reduced pressure to give a pale yellow oil. wh.ch is purified 
by mplc, eluting with 1:1 v/v ether-pentane to give methyl 4^ifluoromethoxy-3-(tetrahydro-3-furyloxy)benzoate £23 
Ls a colorless oil. NMR (CDCI 3 ): 7.67 (dd, 1H, J=8 Hz. 2 Hz), 7.58 (d, 1H, J=2 Hz), 7.22 (d. 1H. J=2 Hz), 6.62 (t, 
1H, J=74 Hz). 5.05 (m, 1H), 4.05-3.90 (m, 4H). 3.92 (s. 3H). 2.32-2.15 (m, 2H). 

REFERENCE EXAMPLE 57 

A solution ot potassium carbonate (0.72 g) in water (7 mL) is added to a solution of methyl 4-difluoromethoxy-3- 
(tetrahydro-3-furyloxy)benzoate (1 .23 g) in methanol (1 9 mL) and the solution stirred at 60-70'C for 5 hours. Methanol 
is removed evaporated under reduced pressure, the residue diluted with water, acidified with glacial-acetic acid and 
extracted with ethyl acetate. The extract is washed with brine, dried (MgS0 4 ) and evaporated off under reduced pres- 
sure to give 4-difluoromethoxy-3-(tetrahydro-3-furyloxy)benzoic acid as a white solid (1.18 g); m.p. 100-102 C. NMR 
(CDCI 3 ): 7.75 (dd, 1H, J=8 Hz, 2 Hz), 7.64 (d, 1H. J=2 Hz), 7.25 (d, 1N J=9 Hz), 6.64 (t, 1H, J=74 Hz), 5.05 (m, 1H. 
4.1-3.94 (m, 4H), 2.34-2.17 (m, 2H). 

REFERENCE EXAMPLE 5S 

A suspension of 2-methoxyphenyl benzoate (212.5 g) in glacial acetic acid (1 L) is treated dropwise during 1 hour 
with a solution of bromine (51.5 mL) in glacial acetic acid (1 50 mL). The mixture is stirred tor a further 1 hour, then it 
is concentrated and the residue is dissolved in t-butyl methyl ether (1500 ml.). The solution is washed with water (500 
mL) and with saturated aqueous sodium bicarbonate solution. The solution is then dried, filtered and concentrated, to 
give 2-benzoyloxy-4-bromoanisole (205.8 g), in the form of a white solid, m.p. 73-75 8 C. 

REFERENCE EXAMPLE 59 

A solution of 2-benzoyloxy-4-bromoanisole (5 g) and sodium hydroxide (3 g) in water (5 mL) and ethanol (50 mL) 
is heated at reflux for 1 hour 30 minutes. It is then evaporated and the residue is triturated with water (20 mL) and 
concentrated hydrochloric acid (10 mL) and extracted with dichloromethane (150 mL). The organic solution is washed 
with saturated aqueous sodium bicarbonate solution (3 x 25 mL), dried, and concentrated, to give 5-bromo-2-methox- 
yphenol (3.25 g), in the form ot a white crystalline solid, m.p. 67-68°C. 

REFERENCE EXAMPLE 60 

A stirred solution of 5-bromo-2-methoxyphenol (74 g) and anhydrous potassium carbonate (73.6 g) in dry dimeth- 
ylformamide (500 mL) is treated with cyclopentyl bromide (80.5 g) and the solution is heated at 60°C for 16 hours. It 
is then concentrated, and the resulting residue is triturated with water (250 mL), and extracted with dichloromethane 
(3 x 250 mL). The combined extracts are dried and evaporated, to give 3-cyclopentyloxy-4-methoxyphenyl bromide 
(95.5 g), in the form of a light brown oil. 

REFERENCE EXAMPLE 61 

A solution of butyl lithium in hexane (5. 1 mL; 2.5 M) is treated with a solution of 3-cyclopentyloxy-4-methoxyphenyl 
bromide (3 45 g) in dry tetrahydrof uran (30 mL) at -70»C and the solution is then stirred at -70 9 C for 1 hour. It is then 
treated dropwise with 2,6-dichlorophenylacetaldehyde (2.4 g), while keeping the temperature below -60»C. When the 
addition is complete the temperature is allowed to rise to room temperature and the solution is stirred for a further 2 
hours The reaction mixture is treated with aqueous ammonium chloride solution (50 mL) and the solution is extracted 
with diethyl ether (2 x 200 mL) . The combined extracts are dried and concentrated, to give a yellow oil, which is subjected 
to flash chromatography, eluting with a mixture of diethyl ether and pentane (1:8 v/v), to give 1 -(3-cyclopentyloxy- 
4-methoxyphenyl)-2-(2,6-dichlorophenyl)ethanol (1.6 g),in the form of a white solid, m.p. 87-89°C. 

By proceeding in a similar manner using 4-methoxy-3-(tetrahydro-3-furyloxy)phenyl bromide (that is prepared as 
in Reference Example 117) instead of 3-cyclopentyloxy-4-methoxyphenyl bromide, there is prepared 2-(2,6-dichlo- 
rophenyl)-1-(4-methoxy-3-(tetrahydro-3-furyloxy)phenyl)ethanol. 

REFERENCE EXAMPLE 62 

A solution of diisopropylamine (10.5 mL) in dry tetrahydrofuran (150 mL) is cooled to -75'C and treated with a 
solution of butyl lithium in hexane (30 mL; 2.5 M) during 10 minutes. After stirring for 1 hour at -75'C the mixture is 
treated with a solution of 3,5-dichloropyridine (1 0.8 g) in dry tetrahydrofuran (55 mL) and stirred for a further 30 minutes. 
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It is then treated with methyl iodide (4.7 mL) in dry tetrahydrofuran (10 mL) during 10 minutes, and the solution is 
allowed to rise gradually to room temperature. After stirring for 2 hours, the mixture is treated with saturated aqueous 
sodium bicarbonate solution (50 mL), followed by diethyl ether (100 mL). The organic layer is washed with brine, dried 
and evaporated, and the resulting residue is subjected to flash chromatography, to give 3,5<Jichloro-4-methylpyridine 
5 (10.6 g), m.p. 46-47°C. 



REFERENCE EXAMPLE 63 



A stirred solution of diisopropylamine (9.75 mL) in dry tetrahydrofuran (200 mL) at -70°C is treated dropwise with 
to a solution of butyl lithium in hexane (27.2 mL; 2.5 M) and the solution is stirred for 30 minutes. It is then treated with 
a solution of 3,5-dichloro-4-methylpyridine (10.25 g) in dry tetrahydrofuran (60 mL) during 30 minutes, while keeping 
the temperature below -75°C, and the solution is then stirred for a further 30 minutes. It is then treated with 3-cy- 
clopentyloxy-4-methoxybenzaldehyde (13.92 g) in dry tetrahydrofuran (60 mL) during 15 minutes, and stirred for a 
further 1 hour 30 minutes at -75°C. The solution is treated with aqueous ammonium chloride solution and extracted 
is with ethyl acetate (3 x 100 mL). The organic layers are combined, washed with brine, dried and concentrated to low 
volume. The resulting precipitate is filtered off, to give 1 -(3-cyclopentyloxy-4-methoxyphenyl)-2-(3,5-dichloropyrid-4-yl) 
ethanol (20.5 g), m.p. 124-125°C. 

By proceeding in a similar manner using 4-methoxy-3-(tetrahydro-3-furyloxy)benzaldehyde (that is prepared as in 
Reference Example 117) instead of 3-cyclopentyloxy-4-methoxybenzaldehyde, there is prepared 2-(3,5-dichlorophe- 
20 nyl)-1-(4-methoxy-3-(tetrahydro-3-furyloxy)phenyl)ethanol. 

REFERENCE EXAMPLE 64 



Oxalyl chloride (2 mL) is added to a stirred solution of 3-cyclopentyloxy-4-methoxybenzoic acid (2.36 g) in dry 
25 dichloromethane (50 mL) under a nitrogen atmosphere, and the mixture stirred for 3 hours. The reaction mixture is 
concentrated in vacuo and the residue dissolved in fresh dry dichloromethane (50 mL). N.O-dimethylhydroxylamine 
hydrochloride (1 .12 g) and 2,4,6-collidine (2.9 mL) are added and the mixture stirred for 4 hours. The mixture is diluted 
with dichloromethane (100 mL) and washed with saturated aqueous sodium bicarbonate (2 x 30 mL), 2 M aqueous 
hydrochloric acid (2 x 30 mL) and water (20 mL). The dried (MgS0 4 ) solution is concentrated to an orange oil (3 g) 
30 which is purified by flash chromatography (gradient elution ethyl acetate/pentane (2:3 v/v) to ethyl acetate/pentane (2: 
1 v/v) on silica gel column) to give 3-cyclopentyloxy-4,N-dimethoxy-N-methylbenzamide (2.5 g) as a yellow syrup. 

By proceeding in a similar manner using 4-methoxy-3-(tetrahydro-3-furyloxy)benzoic acid (that is prepared as in 
Reference Example 116) instead of 3-cyclopentyloxy-4-methoxybenzoic acid, there is prepared 4,N-dimethoxy-N-me- 
thyl-3-(tetrahydro-3-furyloxy)benzamide. 

35 

REFERENCE EXAMPLE 65 



Hydroxylamine hydrochloride (3.82 g) is added to a solution of 3-cyclopentyloxy-4-methoxybenzaldehyde (1 1 .0 g) 
in acetic anhydride (30 mL) and the suspension heated in an oil bath at 100°C until refluxing starts. The heating is then 

40 removed while the exothermic reaction refluxes gently. Heating at 100°C is then continued for a further 1 hour. The 
dark solution is concentrated and the crude product dissolved in cyclohexane (200 mL). The solution is washed with 
5% sodium bicarbonate solution (2 x 50 mL), water (2 x 50 mL) and brine (50 mL), and dried over magnesium sulfate. 
Upon evaporation, an amber oil (11 .8 g) that is purified by flash chromatography (dichloromethane as eluant on silica 
gel column) gives 3-cyclopentyloxy-4-methoxybenzonitriie (8.6 g) as a pale yellow oil. [Elemental analysis: C.71 .7; H, 

45 6.93; N,6.47%; calculated for C 13 H 15 N0 2 : C,71 .87; H.6.96; N,6.45%.]. 

By proceeding in a similar manner using 4-methoxy-3-(tetrahydro-3-furyloxy)benzaldehyde (that is prepared as in 
Reference Example 117) instead of 3-cyclopentyloxy-4-methoxybenzaldehyde, there is prepared 4-methoxy-3-(tet- 
rahydro-3-furyloxy)benzonitrile. 



50 REFERENCE EXAMPLE 66 



A stirred solution of 5-amino-2-methoxyphenol (10 g) in dry dioxane (150 mL) is treated portionwise with an oil 
suspension of sodium hydride (60%; 3 g; 75 mmol) and the mixture is then warmed at 60°C for 30 minutes. It is then 
treated dropwise with a solution of cyclopentyl bromide (9.2 mL) and potassium iodide (50 mg) in dry dimethylformamide 
55 (20 mL) and heated at reflux for 5 hours. The mixture is then concentrated and the residue is treated with ethyl acetate 
(200 mL) and water (200 mL). The organic layer is then separated, washed with water (100 mL), aqueous sodium 
hydroxide solution (250 mL;1 N), and with water (100 mL), and dried over magnesium sulfate. The concentration of 
the reaction mixture gives a dark oil, which is subjected to flash chromatography, eluting with a mixture of n-hexane 
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and ethyl acetate (1:1 v/v), to give 3-cyclopentyloxy-4-methoxyaniline (4.43 g), in the form of an oil. 

RFFFRENCE EXAMPLE 67 

A stirred solution of diisopropylamine (14 mL) in dry tetrahydrofuran (150 mL), is treated dr opwi* . «h a solutton 
of butyl lithium in hexanes (40 mL; 2.5 M), under nitrogen, while keeping the temperature at below -70° C The resulting 
mature is then stirred for a further period of 30 minutes at below -70-C. The stirred mixture wh.le .tiss . mainta ned 
at below -70°C, is then treated dropwise with a solution of 4-picoline (9.3 g) in dry tetrahydrofuran (20 mL). The stirmd 
mbnure is maintained at below -70»C for a further 45 minutes. The stirred mixture, while it is st.ll ma.nta.ned at be ow 

10 -70'C is then treated with a solution of 3-cyclopentyloxy^-methoxybenzaldehyde (22.0 g) in dry tetrahydrofuran (100 
mL). and it is stirred at below -70'C for a further 30 minutes. The resulting mixture is then altowed to warm to room 
temperature overnight, and then treated with saturated aqueous ammonium chloride solution (200 mL). The layers are 
separated and the aqueous layer is further extracted with ethyl acetate (3 x 300 mL). The combined organic extracts 
are dried over magnesium sulfate and evaporated to dryness. The resulting residue is recrystall.zed from ethyl acetate, 

rs to give ( ±)-i-(3-cyclopentyloxy-4-methoxyphenyl)-2-(pyrid-4-yl)ethanol (28.5 g), in the form of a cream solid, m.p. 

102 103°C 

By proceeding in a similar manner using 4-methoxy-3-(tetrahydro-3-furyloxy)benzaldehyde (that is prepared as in 
Reference Example 117) instead of 3-cyclopentyloxy-4-methoxybenzaldehyde, there is prepared (±)- 1 (4-methoxy-3- 
(tetrahydro-3-furyloxy)phenyl)-2-(pyrid-4-yl)ethanol. 



20 
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A stirred solution of concentrated hydrochloric acid (1.7 mL) in water (5 mL) from 0°C and 5°C is treated with 
3-cyclo P entyloxy-4-methoxyaniline (0.83 g), followed by a solution of sodium nitrite (0*9 g) in water (0.6 mL* at such 
2B a rate that the temperature remains from O'C and 5°C. The resulting solution is stirred for a further 10 rr imutes wMe 
keeping the temperature below 5°C. The stirred solution, while still maintained a. below 5°C, is 
with a solution of sodium tetrafluoroborate (0.88 g) in water (1.8 mL). The resuming precipitate is 
with cold water (3 mL) and dried in vacuo, to give 3-cyclopentyloxy-4-methoxyphenyld.azon.um tetrafluoroborate (1 .24 

a) in the form of a gray solid, m.p. 120°C. . . 

30 By proceeding in a similar manner using 4-methoxy-3-(tetrahydro-3-furyloxy)aniline prepared by hydro^z.ng N- 

(4-methoxy-3-(tetrahydro-3-furyloxy)phenyl)acetamide (that is prepared as in Reference Example 117) fol.nstead of 
LXe^tyloxy-4-methoxyaniline there is prepared 4-methoxy-3-(tetrahydro-3.furyloxy)phenyld,azon,um tetrafluor- 

oborate. 

35 REFERENCE EXAMPLE 69 

Astirred solution of 2-methoxyphenyl benzoate (10 g) in dichloromethane (100 mL)frc™0-5°C is treated dropwise 
with chlorosulfonic acid (2.9 mL) and the solution is then stirred for 3 hours from 0-5°C. The precipitate which forms 
riled off , washed with cold dichloromethane, and dried in vacuo, to give 3-benzoyloxy^-methoxybenzenesu.fon.c 
40 acid (11 .45 g), in the form of a white solid, m.p. 1 39-140"C. 

RFFERENCE EXAMPLE 70 

A solution of 3-benzoyloxy-4-methoxybenzenesulfonic acid (7.69 g) in dry toluene (70 mL) is treated with thionyl 
45 chloride (9 mL), and the mixture is heated at reflux for 6 hours. Concentration gives 3-benzoyloxy4-methoxybenze- 
nesulfonyl chloride (8.4 g), in the form of a brown oil. 

RFFERENCE EXAMPLE 71 

so A stirred solution of 2-chloroaniline (3.3 g) and triethylamine (3.6 mL) in dichloromethane (50 mL) is treated por- 
tionwise, with a solution of 3-benzoyloxy-4-methoxybenzenesulfonyl chloride (8.4 g) in dichloromethane (50 mL). The 
reaction mixture is stirred for 6 hours at room temperature, and then it is washed with water. The organ* £Utan» 
dried and concentrated in vacuo, to give an oil, which is subjected to flash chromatography on silica gel, Rutins with 
diethyl ether, to give a mixture of N-(3-benzoyloxy-4-methoxyphenylsulfonyl)-2-chloroaniline and N,N-b.s(3-benzoy- 

ss ioxy-4-methoxyphenylsulfonyl)-2-chloroaniline. 
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REFERENCE EXAMPLE 72 



A solution of potassium hydroxide (1 .27 g) in water (5 mL) and methanol (10 mL) is treated with a mixture of N- 
(3-benzoylo X y-4-methoxyphenylsulfonyl)-2<hloroanilineandN,N^is(3^en Z oyloxy-4-methoxyphenylsulfonyl)-2<hlo- 

roaniline (2 39 g; that is prepared as described in Reference Example 71 ) and heated at reflux for 7 hours. After cooling, 
the solution is neutralized by treatment with dilute hydrochloric acid (1 N). and the mixture is extracted with dichlo- 
romethane (2 x 75 mL). The combined organic extracts are dried and concentrated, to give a waxy solid. Th.s solid is 
subjected to flash chromatography on silica gel, eluting with diethyl ether, to give a mixture of N-(3-hydroxy-4-meth- 
oxyphenylsulfonyl)-2-chloroaniline and N,N-bis(3-hydroxy-4-methoxyphenyisulfonyl)-2-chloroanil.ne (0.7 g), which is 



used directly in Example 49. 



REFERENCE EXAMPLE 73 

Vigorously stirred aqueous ammonia solution (70 mL; 32% w/w) is treated dropwise with warm molten 3-cyclopenty- 
loxy-4-methoxybenzoyl chloride (25.7 g) during a period of 20 minutes, keeping the temperature below 20°C. Stirring 
is continued at 20°C for 2 hours, and then the suspension is filtered. The resulting solid is washed with water until free 
of ammonia, and is then dried under vacuum at 40-45°C, to give 3-cyclopentyloxy-4-methoxy-benzam.de (21 .78 g), in 

the form of a buff solid. ,„,_.. ^ , nDe% , 

By proceeding in a similar manner using 4-methoxy-3-(1etrahydro-3-furyloxy)benzoyl (that is prepared as in Ref- 
erence Example 1 1 5) instead of 3-cyclopentyloxy-4-methoxybenzoyl chloride, there is prepared 4-methoxy-3-(tetra, .y- 
dro-3-furyloxy)benzamide. 



REFERENCE EXAMPLE 74 

A solution of 4-amino-2,3,5-trifluoropyridine [23.1 g; that is prepared as described in J.Med.Chem.30, 340-347, 
(1987)1 and hydrazine hydrate (113 mL) in ethanol (925 mL) is stirred and heated at 100°C for 2 days. The solution is 
then evaporated to low volume and the resulting 4-amino-3,5-difluoro-2-hydiazinopyridine (22.5 g) is f.ltered off in the 
form of a cream solid. 

This damp solid is added portionwise to a stirred solution of cupric sulfate (1 32 g) in water (462 mL) below 25 C, 
and the reaction mixture is stirred at room temperature for 48 hours. The reaction mixture is basified by treatment with 
aqueous potassium hydroxide solution (2 N) and extracted with dichloromethane ( 1 500 mL). The organic layer is f.ltered 
through diatomaceous earth, dried over magnesium sulpate, and concentrated to give an off-white solid (1 3.72 g) This 
solid is subjected to mplc, using diethyl ether as eluent, to give 4-amino-3,5-difluoropyridine (3.4 g), m.p. 99-101 C. 
[NMR (CDCI3): 4.32(bs,2H),8.1(s,2H)]. 



REFERENCE EXAMPLE 75 

By proceeding in a manner similar to that described in Reference Example 3, but using the appropriate quantities 
of the corresponding carboxylic acids, there are prepared: 

3-cyclopentylmethoxy-4-methoxybenzoyl chloride, in the form of a light brown oil; 
3-cyclopropylmethoxy-4-methoxybenzoyl chbride, in the form of a light brown oil; 
3-isopropoxy-4-methoxybenzoyl chloride, in the form of a golden oil; 

3- tert-butoxy-4-methoxybenzoyl chloride in the form of a light brown oil; and 

4- methoxy-3-(pent-3-yloxy)benzoyl chloride, in the form of a golden oil. 



REFERENCE EXAMPLE 76 

By proceeding in a manner similar to that described in Reference Example 6, but using the appropriate quantities 
of the corresponding aldehydes, there are prepared: 

3-cyclopentylmethoxy-4-methoxybenzoic acid, in the form of a white solid, m.p. 148-1 52°C; 
3-cyclopropylmethoxy-4-methoxybenzoic acid, in the form of a white solid, m.p.J58-162°C; 

3- isopropoxy-4-methoxybenzoic acid, in the form of a white solid, m.p. 1 33-1 35°C; and 

4- methoxy-3-(pent-3-yloxy)benzoic acid, in the form of a white solid, m.p. 1 37-1 39°C. [Elemental analysis: C.65.9; 
H,7.7%; calculated: C.65.5; H,7.6%]. 
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RFFFRFNCE EXAMPLE 77 



A solution ol methyl 3-tert-butoxy-4-methoxy benzoate (4.93 g) in methanol (100 mL) is treated with a solution of 
potassium carbonate (3.5 g) in water (40 mL), and the solution is stirred for 4 hours at reflux. The solution is evaporated 
to low volume, the residue is dissolved in water (150 mL), washed with diethyl ether (100 mL) and brought to pH 4 by 
treatment with glacial acetic acid. The resulting mixture is extracted with ethyl acetate (2 x 100 mL). The combined 
organic extracts are washed with water (50 mL). dried over magnesium sulfate, and ^Uated to «ert*uto|y- 
4-methoxybenzoic acid (1.1 g) in the form of a white solid, m.p. 177-178°C. [NMR (CDCI3), 7.8S(dd.1H),7.76(d,1H), 
6.94(d,1H),3.89(s,3H),1.39(s,9H)]. 



REFERENCE EXAMPLE 78 



A stirred solution of 3-hydroxy-4-methoxybenzaldehyde (5.74 g) in dry dimethylformamide (50 mL) is treated with 
cyclopentylmethyl bromide (7.34 g) and potassium carbonate (15 g), and the solution is heated at 60°C for 24 hours. 
is After cooling and filtration, the solution is evaporated to low bulk and dissolved in ethyl acetate (100 mL). The organic 
solution is washed with aqueous sodium hydroxide solution (4 x 50 mL; 2 N) and water (2 x 50 mL), dried over mag- 
nesium sulfate, and evaporated to give 3-cyctopentylmethyl-4-methoxybenzaldehyde (6.5 g) in the form of a light brown 

°" By proceeding in a similar manner, but using the appropriate quantity of isopropyl bromide, there is prepared 
so 3-isopropoxy-4-methoxybenzaldehy4e,jn the form of a light golden oil. [NMR (CDCI3): 9.85(s,1H), 7.46(dd.1H), 7.43 
(d, 1 H), 6.98(d,1 H), 4.65(m1 H), 3.94(s,3H), 1 .41 (d,6H)]. 

RFFERENCE EXAMPLE 79 

25 By proceeding in a manner similar to that described in Reference Example 1 , but using the appropriate quantity 

of cyclopropylmethyl bromide, there is prepared 3-cyclopropylmethoxy-4-methoxy-benzaldehyde, m.p. 55-58 C. [El- 
emental analysis: C.70.0; H,6.85%; calculated: C.69.9; H,6.8%]. 

By proceeding in a similar manner, but using the appropriate quantity of 3-bromopentane, there .s prepared 4-meth- 
oxy-3-(pent-3-yloxy)benzaldehyde, in the form of a golden oil. 



REFERENCE EXAMPLE 80 



A stirred solution of isobutylene (33 mL) in dichloromethane (60 mL) at -70»C is treated dropwise with a cooled 
solution of methyl 3-hydroxy-4-methoxybenzoate (6 g) in dichloromethane (60 mL), followed by trifluoromethanesul- 
35 fonic acid (0 3 mL). The reaction mixture is vigorously stirred at -70»C for 3 hours and then between -70 C and -50 C 
overnight. It is then treated with triethylamine (0.6 mL) and allowed to warm to room temperature. The resulting ye low 
solution is concentrated, and the residue is subjected by mplc, using diethyl ether as eluent to give methyl 3-tert- 
butoxy-4-methoxybenzoate (4.93 g), m.p. 98-100'C. [Elemental analysis: C65.7; H,7.8%; calculated: C65.5; H.7.6 k\ 

40 REFERENCE EXAMPLE 8.1 

A solution of 3-[exobicyclo(2.2.1)hept-5-en-2-yloxy]-4-methoxy-benzaldehyde (8 g) and aqueous potassium hy- 
droxide solution (1 mL; 50% w/v) in methanol (35 mL), is stirred vigorously on an oil bath at 50'C The mature is then 
treated dropwise, with an aqueous solution of potassium hydroxide (8 mL; 50% w/v) in methanol (35 mL) with hydrogen 
4S peroxide (21 mL; 35% w/v), to give a slightly exothermic reaction. The solution is stirred for 2 hours at 50»C and then 
is evaporated to low volume. The solution is diluted with water (1 00 mL), adjusted to pH 5 by treatment with concentrated 
hydrochloric acid and filtered to give 3-[exobicyclo(2.2.1)-hept-5-en-2-yloxy]-4-methoxybenzoic acd (6.42 g), m.p. 
161-163°C. [NMR(CDCI 3 ): 

so 1 31(d,1H);1.3g(d,1H);1.57(ddd„lH);1.65(d,1H);2.68(bs,1H); 

2.83(bs,1H);3.67(s,3H);4.09(d,1H);5.78(dd,1H);6.06(dd,1H);6.66(d,lH);(7.30(s,1H);7.42(d,1H]. 

By proceeding in a similar manner using aldehydes prepared as described in Reference Example 1 1 7, the following 
acids are prepared: 



ss 



4-methoxy-3-(3,4-dihydro-2H-pyran-2-methoxy)benzoic acid; 
4-methoxy-3-(3,4-dihydro-2H-pyran-6-methoxy)benzoic acid; 
4-methoxy-3-(4-methoxy-3-methylbut-1 -en-3-oxy)benzoic acid; 
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4-methoxy-3-(7-oxabicyc!o-[2.2. 1 ]hept-5-en-2-oxy)benzoic acid; 
4-methoxy-3-(4,4-dimethyl-3,5, 1 0-trioxatricyclo-[5.2. 1 2 *]decan-8-oxy)benzoic acid; and 
4-methoxy-3-(2-(prop-2-yn-1 -oxy)ethoxy)benzoic acid. 

5 REFERENCE EXAMPLE 82 

Thionyl chloride (4 mL) is added to a solution of 3-cyclopentyloxy^-trifluoromethoxybenzoic acid (0.5 g) in dry 
toluene (10 mL) and the mixture is heated at 80°C for 2 hours. Toluene is evaporated off under reduced pressure, to 
give 3-cyclopentyloxy-4-trifluoromethoxybenzoyl chloride (0.54 g), in the form of a yellow oil, which was used without 
10 further purification. 

REFERENCE EXAMPLE 83 

Potassium carbonate (0.43 g) and water (2 mL) are added to a solution of methyl 3-cyc!opentyloxy-4-trifluorometh- 
is oxybenzoate (0.78 g) in methanol (10 mL) and the mixture is heated under reflux for 2 hours. Methanol is evaporated 
off under reduced pressure, and the crude material is partitioned between water (75 mL) and ethyl acetate (75 mL). 
The organic layer is separated, and the aqueous layer is acidified with hydrochloric acid (2 N) and extracted with ethyl 
acetate (2 x 75 mL). The combined organic extracts are dried over magnesium sulfate and evaporated under reduced 
pressure to give 3-cyclopentyloxy-4-trifluoromethoxybenzoic acid (0.53 g), in the form of a white solid, m.p. 11 6-11 8°C. 
20 [NMR (CDCI 3 ): 7.72(d,1H,J=2Hz); 7.7(dd,1H,J=8Hz, 2Hz); 7.3(ri, 1H,J=8Hz);4.9(m, 1H,);2.0-1.6(m,8H)]. 

By proceeding in a similar manner using 4-methoxy-3-(tetrahydro-3-furyloxy)benzoyl (that is prepared as in Ref- 
erence Example 115) instead of 3-cyclopentyloxy-4-methoxybenzoyl chloride, there is prepared 4-methoxy-3-(tetrahy- 
dro-3-furyloxy)benzamide. 

25 REFERENCE EXAMPLE 84 

Diisopropyl azodicarboxylate (0.61 mL) is added to a solution of methyl 3-hydroxy-4-trifluoromethoxybenzoate 
(0.74 g), cyclopentanol (0.19 g) and triphenylphosphine (0.81 g) in tetrahydrofuran (10 mL) and the mixture is heated 
overnight at reflux. Solvent is evaporated off under reduced pressure and the resulting yellow oil is triturated with diethyl 
30 ether. The white solid thus formed is filtered off, and the filtrate is evaporated under reduced pressure and subjected 
to mplc, to give methyl 3-cyclopentyloxy-4-trifluoromethoxybenzoate in the form of a pale yellow oil (0.6 g). 

REFERENCE EXAMPLE 85 

35 Methyl 3-amino-4-trifluoromethoxybenzoate (2.3 g) is dissolved in a mixture of concentrated hydrochloric acid (5 

mL) and water (10 mL), with slight warming. The solution is then cooled to -5°C and a solution of sodium nitrite (0.8 
g) in water (2 mL) is added dropwise at that temperature and the resulting yellow solution is stirred at 0°C for 30 
minutes. A small amount of undissolved solid material is filtered off, and a solution of sodium tetrafluoroborate (1.52 
g) in water (2 mL) is added and the mixture is stirred at 0°C for another 30 minutes. The white solid thus formed is 

40 filtered off, washed with water and diethyl ether, and dried over phosphorus pentoxide under vacuum (yield = 2.25 g). 
A portion (0.5 g) of this solid is then added to a solution of cupric nitrate (150 g) in water (100 mL). The mixture is 
extracted with dichloromethane (2 x 1 00 mL), and the extracts are dried over magnesium sulfate and evaporated under 
reduced pressure, to give a pale yellow solid (1 .4 g), which is subjected to mplc, eluting with a mixture of diethyl ether 
and pentane (1:4 v/v), to give methyl 3-hydroxy-4-trifluoromethoxybenzoate (1.0 g), in the form of a white solid, m.p. 

45 95-97°C. 

REFERENCE EXAMPLE 86 

A solution of potassium carbonate (7.4 g) in water (72 mL) is added, dropwise, to a stirred solution of methyl 3- 
50 (tetrahydrothiophen-3-oxy)-4-methoxybenzoate (11 .8 g) in methanol (200 mL) at room temperature. After the addition 
is complete, the solution is stirred and heated at 60-70°C for 5 hours and allowed to stand at room temperature 
overnight. The solution is evaporated, the residue is dissolved in water, acidified with glacial acetic acid and the pre- 
cipitate formed is collected and dried, to give 3-(tetrahydrothiophen-3-oxy)-4-methoxybenzoic acid (7.4 g). m.p. 
177-179°C. [Elemental analysis: C.55.3; H.5.5; calculated: C.56.7; H.5.55%]. 

55 

REFERENCE EXAMPLE 87 

By proceeding as described in Reference Example 7, but using the appropriate quantities of 3-hydroxythiophane 
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70 



15 



20 



form of a golden oil. (Elemental analysis. C.55.2, H.6.8, b.B.i /», ca.cu, a 
RFFFRENCE EXAMPLE 88 

Asolutionofme.,3-^^^ 
mL) is treated with a solution of potassium carbonat (053 g) n wa e 8mL) a ^ 

for 8 hours, coo.ed and 2f52 edp^tid sol« is extracted wrth ethyl acetate (2 x 75 

J^ecy^ acid, in the form of a white so„d, m.p. 163-165 C. 

RFFFRENCE FXAMPLE 89 

M o f a m •-ss^y.a'rs; issssxs ; *,«, l. t» « «■ 

and the solution is stirred at 70-80 C for 6 nours. aner coo a, . d mag nesium sulfate and con- 
extracted wrth ethyl acetate (2 x 50 mL). The "J^^S^^ ethe ' as e,uent ' ,0 ^ 
cen.rated.togrveagoldenoil.Theo.lissu^ H _ 
3-(4,4-difluoro-3-methylenecyclobut-1 -enyloxy)-4-methoxybenzoate, m.p. ou-o i 



4.3%; calculated: 0,52.2; H,4.4%]. 
REFERENCE EXAMPLE 90 



25 



30 



35 



, man n P r to Reference Example 6, but using 3-(2-fluorocyclopentyloxy)-4-methoxyben- 



trum m/z 254(M + ) 
RFFFRENCE EXAMPLE 91 



• ■■ „„ a ,tn Reference Example 7 but using 2-trans-fluorocyclopentanol as the starting 



REFERENCE EXAMPLE 92 



zoyl chloride, in the form of a yellow oil. 
40 RFFFRENCE EXAMPLE 93 

By ^ m . ™nn„ M. .0 M d^M * ™^ E ^ ^t£w5S3S 

45 58.4; H,6.2:S,1 4.2%]. 

pcrFRFNCF EXAMPLE 94 



50 



55 



a .Hr^honToste .5 7 a\ in N N'-dimethylimidazolidinone (35 mL) is treated with 
A solution of methyl 3 - |S °P r0 P°^ 4 - n,trcbe ™^ J 4 hours. The mixture is then diluted with 

•od^Wom^ff*^ acetate (2 x10 0 mL). The combined 

RFFFRENCE FXAMPLE 95 
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carbonate (6 2 g) and 2-bromopropane (3.7 g), and the stirred solution is heated at 60-65'C for 4 hours. After cooling, 
water (100 mL) is added and the solution is extracted with toluene (2 x 100 mL) The combined organic extracts are 
dried over magnesium sulfate and evaporated in vacuo, to give methyl 3-isopropoxy-4-nitrobenzoate. in the form of a 
pale yellow solid (5.9 g), m.p. 46-48 e C. 

REFERENCE EXAMPLE 96 

By proceeding in a manner similar to that described in Reference Example 63, but using as the starting material 
the appropriate quantity of (±)-3-[(exo)-8,9,10-trinort>omyl-2-oxy]-4-methoxybenzaldehyde 1-[4-methoxy-3-(7-oxabi- 
cyclo[2 2 1 ]heptan-2-oxy)benzaldehyde, there are prepared: after flash chromatography, eluting with a mixture of ethyl 
acetate and pentane (1:2v/v), rac-1-[3-{(exo)-8,9,10-trinorbomyl-2-oxy}-4-methoxyphenyl]-2-(3,5-dichloropyr.d-4-yl) 

ethanol, in the form of a yellow oil; and 

1 -[4-methoxy-3-(7-oxabicyclo[2.2. 1 ]heptan-2-oxy)phenyl]-2-(3,5-dichloropyrid-4-yl)ethanol. 

REFERENCE EXAMPLE 97 

By proceeding in a manner similar to that described in Reference Example 63, but using as the starting material 
the appropriate quantity of 3-cyclopentyloxy-4-(methylthio)benzaldehyde and 4-(methylthio)-3-(tetrahydro-3-furyloxy) 
benzaldehyde, there are prepared: 

1-[3<yclopentyloxy-4-(methylthio)phenyl-2-(3,5^ichloropyrid-4-yl)ethanol, in the form of a white solid m.p. 
122-123°C. [Elemental analysis: C.57.3; H.5.3; Cl.17.6; N.3.4; S,8.4%: calculated: C.57.3; H.5.3: Cl.17.8; N.3.5; 
S,8.1%];and 

1-(3-(tetrahydro-3-furyloxy)-4-(methylthio)phenyl)-2-(3,5-dichloropynd-4-yl)ethanol. 

REFERENCE EXAMPLE 98 

A solution of 4-bromo-2-cyclopentyloxy-1 -(methylthio)benzene (1 3.2 g) in dry tetrahydrof uran (1 00 mL) under ni- 
trogen is treated at -70°C with a solution of butyllithium in hexane (20.24 mL; 2.5 M) and the resulting solution is stirred 
lor 1 hour at this temperature. It is then treated with dimethylformamide (7.12 mL), followed by boron trifluor.de diethyl 
etherate (11 32 mL), keeping the temperature at -65°C. When the addition is complete the reaction mixture is allowed 
to warm to room temperature and is then poured into ice- water (450 mL) and extracted with dichloromethane (3 x 400 
mL) The combined extracts are dried over magnesium sulfate and concentrated to give an oil, which is subjected to 
flash chromatography, eluting with a mixture of dichloromethane and cyclohexane (3:7 v/v), to give 3-cyclopentyloxy- 
4-(methylthio)-benzaldehyde(6.2g).[NMR(DMSO):9.91(S,1H),7.53(dd,1H),7.36(d,1H),7.33(dJ (m,1H).2.44 

(8 ' 3 By proeedngfca manner similar, but using 4-bromo-2-(tetrahydro-3-furyloxy)-1 -(methytthio)benzene (that is pre- 
pared as described in Reference Example 117) as the starting material, there is prepared 4-(methylthio)-3-(tetrahydro- 

3- furyloxy)benzaldehyde. 

REFERENCE EXAMPLE 99 

A stirred solution of 4-bromo-2-hydroxythioanisole (15.9 g) and cyclopentyl bromide (16.05 g) in dry dimethylfor- 
mamide (170 mL) is treated with anhydrous potassium carbonate (14.7 g) and the mixture is heated at 60°C for 1 day 
After cooling, the solution is diluted with water (250 mL) and extracted with ethyl acetate (3 x 100 mL). The combined 
extracts are dried over magnesium sulfate and concentrated. The residue is subjected to flash chromatography, eluting 
with a mixture ol ethyl acetate and pentane (5:95 v/v), to give 4-bromo-2-cyclopentyloxy-1 -(methylthio)benzene, .n the 
form of an oil (17.2g). (NMR(DMSO): 7.14-7.03(m,3H),4.93(m, 1H), 2.33(s,3H), 2.0-1 .53(m,8H)]. 

REFERENCE EXAMPLE 100 

By proceeding in a manner similar to that described in Reference Example 63, but using as the starting materials 
the appropriate quantities of 4-methoxy-3-prop-2-yloxybenzaldehyde and 4-methylthio-3-(tetrahydro-4H-pyran- 

4- yloxy)benzaldehyde, there are prepared: 

1 -(4-methoxy-3-prop-2-yloxyphenyl)-2-(3,5-dichloropyrid-4-yl)ethanol, in the form of a buff solid, m.p. 1 32-1 33°C. 
[Elemental analysis: C.57.2; H.5.37; Cl.19.8; N,3.80%; calculated: C.57.32; H.5.38; Cl.19.9; N,3.93%]; and 
2-(3,5-dichtoropyrid-4-yl)-1(4-methylthio-3-(tetrahydro-4H-pyran-4-yloxy)phenyl)ethanol. 
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REFERENCE EXAMPLE 101 



a mhrtnra of 3-hvdroxv-4-methoxybenzaldehyde (20.0 g), anhydrous potassium carbonate (26.2 g) and 2-bromo- 
propaneTeal^ 

s s pSed into wal Z extract with ethyl acetate. The extract is dried over magnes urn su«a«e and concentrated 
in vacuo at 40'C, to give 4-methoxy-3-prop-2-yloxybenzaldehyde, in the lorm of an o,l (24.2 g). 

PCFFRFNCE EXAMPLE 102 

Byproceedinginarrannersimilarto^ 
quan^K ^ oT 4 methy«hio-3-prop-2-yloxybenzaldehyde. there is prepared 1-(4-methy ^^^l^ 
^Sllpy^ijethanoi, in the form of a buff solid, m.p. 106-108»C. [Elementai analysis: C.55.1, H.5.23, N. 
3.73%; calculated: C.54.84; H.5.14; N,3.76%]. 

75 RFFERENCE EXAMPLE 103 

A solution of n-butyllithium in hexanes (14.82 mL; 2.5 M) is added to a solution of 4-bromo-2-prop-2 i-yloxythic, 
M 1 8 Z in drv tetrahydrofuran (70 mL), whilst cooling the mixture to -70'C under n.trogen. The morture is starred 
:T r «?^ mU and boron fluoride diethyl etherate (8 .29 mL) are 

20 auenSly and the mixture is allowed to warm to room temperature. The mixture is poured >nto water and the product 
I e* Id w dichloromethane. The extract is dried over magnesium sulfate « 
residue is subjected to flash chromatography on silica gel, eluting wtth a mixture rf p*e ^yl acetate (9.1 
v) to give 4-methyl.hio-3-prop-2-yloxybenzaldehyde, in the form of a soft yellow sohd. m.p. 50-54 C. 

25 REFERENCE EXAMPLE 104 

Bv proceeding in a manner similar to that described in Reference Example 99. but using as the starting material 
the aviate quantity of 2-bromopropane, there is prepared 4-bromo-2-prop-2-y.oxyth 1 oan 1 so.e, ,n the form of a 



30 



colourless oil. 
REFERENCE EXAMPLE 105 



Bv oroceedinq in a manner similar to that described in Reference Example 63, but using as the starting materials 
theap^i^ 

35 it^ 

p 121-123'C Elemental analysis: C.55.2; H.4.6; N.3.3; CI. 16.7%; calculated: C.54.6, H.4.6, N.3.35, Cl,16.95/c], 
1-(4-dffluoromethoxy-3-(tetrahydro-3-furyloxy)phenyl)-2-(3,5-dichloropyrid-4-yl)ethanol. 

40 REFERENCE EXAMPLE 106 

Asolution of 3.yc,openty,oxy-4-hydroxybenza,dehyde (5.1 g, in 

1-4 v/v) toTv^ ^ 3<yclopen«ylox;-4-dif.uoromethoxybenzaldehyde, in the form of a pale yellow o,l (4.7 g). [NMR 
(CDCI 3 ):'9.92(5,1H);7.5-7.24(m,3H); 6.34-5.96(t,1H); 4.9(m,1 H);2.0-1.6(m,8H)]. 

50 RFFERENCE EXAMPLE 107 

Bv proceeding in a manner similar to that described in Relerence Example 63, but using as the starting materials 

abicyclo[2.2.1 ]hept-5-en-2-oxy)benzaldehyde, there are prepared: 

2-(35KJichloropyrid-4-yl)-1-[3-((exo)-b W 

1 8 JfSn 1H) 1.45-1 6(m.1H);1.65-1.8(m.1H); 1.9(m,1H); 2.1(bs,1H); 2.9(bs,1H); 3.05(bd,J=14Hz,lH), 
3.25(dd,J=5Hz,J=l2Hz,1H);3.4-3.5(m,1H);3.84(s,3H);4.28(bm,lH);5.05(m l 1H); 
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6.02(m. 1 H);6.3(m, 1 H);6.8-6.95(m,3H).8.42(s,2H)J; 

2-(3,5-dichloropyrid-4-yl)-1-[4-methoxy-3-(7-oxabicyclo[2.2.1]hept-5-en-2-oxy)phenyl]e1hanol. 



REFERENCE EXAMPLE 108 

■ By proceeding in a manner similar to that described in Example 63, but using as the starting materials the appro- 
priate quantities of 4-(difluoro-methoxy)-3-isopropoxybenzaldehyde and 4-difluoromethoxy-3-(1-methoxy-prop-2-oxy) 
benzaldehyde, there are prepared: 

2-(3 5-dichtaro-4-pyridyl)-1-(4-difluoromethoxy-3-isopropoxyphenyl)ethanol, in the form of a white solid, m.p. 
125-126«C. [Elemental analysis: c.52.3; H.4.4; N.3.5; Cl,18.1%; calculated: C.52.1; H.4.4; N.3.6; Cl.18.1%]; and 
2-(3,5-dichloro-4-pyridyl)-1-(4-ditluoromethoxy-3-(1-methoxyprop-2-oxy)phenyl)ethanol. 



REFERENCE EXAMPLE 109 



A solution of 4-hydroxymethyl-3,5-dichloropyridine (3.0 g) and N-bromosuccinimide (6.1 g) in dry dimethyrforma- 
mide (100 mL) at cold 0"C is treated with triphenylphosphine (8.9 g), portionwise, during 5 minutes. The resulting red 
solution is stirred at 0°C for 45 minutes, and then treated with methanol (5 mL), followed by water (300 mL). The mixture 
is extracted with diethyl ether (4 x 200 mL), the combined organic washings dried over sodium sulfate, and the solvent 
removed under reduced pressure. The resulting, residue is chromatographed on silica gel, eluting with a mixture of 
diethyl ether and pentane (1:2 v/v), to give 4-bromomethyl-3,5-dichloropyridine (3 g), in the form of an off-white solid, 
m.p. 40-44°C. 



REFERENCE EXAMPLE 110 

A solution of 4-formyl-3,5-dichloro-pyridine (3.0 g) in ethanol (50 mL) at 0°C is treated with sodium borohydride 
(0 7 g) portionwise, during 5 minutes. The resulting mixture is stirred at 0°C for 10 minutes, and then treated with 
aqueous hydrochloric acid (5 mL;2 M), followed by basification to pH 7 by treatment with saturated aqueous sodium 
hydrogen carbonate solution. The mixture is diluted with water (500 mL) and extracted with ethyl acetate (4 x 1 50 mL). 
The combined organic washings are dried over magnesium sulfate, and the solvent removed under reduced pressure. 
The resulting residue is recrystallised from t-butyl methyl ether to give 4-hydroxymethyl-3,5-dichloropyndine (2.0 g), 
in the form of a white solid, m.p. 87-88°C. 



REFERENCE EXAMPLE 111 

By proceeding in a manner similar to that described in Reference Example 62, but using instead of methyl i< 
the appropriate quantity of dimethylformamide, there is prepared 4-formyl-3.5-dichloropyridine, in the form of a 
white solid, m.p. 73-75°C. 



REFERENCE EXAMPLE 112 

A mixture of 3 4-dimethoxy-6-fluorobenzaldehyde (3.70 g) and concentrated sulphuric acid (30 mL) is heated on 
a steam bath for 19 hours. The mixture is cooled, treated with ice-water (100 g) and stirred at 0°C for 30 minutes. The 
mixture is extracted with chloroform (5x100 mL). The combined organic extracts are extracted with aqueous sodium 
hydroxide solution (2x200 mL; 2N). These aqueous extracts are acidified, by treatment with concentrated hydrochloric 
acid with cooling, and the rust coloured solid formed is subjected to flash chromatography [using a solvent gradient 
of 3-1 to 2:1 v/v petroleum elher (b.p.60-80°C) and ethyl acetate as eluent on a silica gel column], to give 6-fluoro- 
3-hydroxy-4- methoxybenzaldehyde (1 .67 g) in the form of a white solid, m.p. 153-1 54°C. [NMR (DMSO):- 9.56(s, 1 H), 
7.12(d,1H,J=8Hz),7.01(d,1H,J=12Hz),3.88(s,3H)]. 



REFERENCE EXAMPLE 113 

A mixture of 6-fluoro-3-hydroxy-4-methoxybenzaldehyde (2 g), potassium carbonate (1.66 g) and anhydrous 
dimethylformamide (20 mL) is treated with cyclopentyl bromide (1.62 mL) and heated on a steam bath for 43 hours. 
The mixture is cooled, poured into water (200 mL) and extracted with diethyl ether (3x1 00 mL). The combined ethereal 
extracts are washed with sodium hydroxide solution (2x50 mL; 2N), and brine (2x50 mL), dried over magnesium sul- 
phate and concentrated. The residual brown oil is subjected to flash chromatography [a solvent gradient of 9:1 to 4: 
1 v/v petroleum ether (b.p.60-80°C) and ethyl acetate is used as eluent on a silica gel column] to give 3-cyclopentyloxy- 
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6-(luoro-4-me»hoxybenza.dehyde (1.42 g) in the form ol a yellow oil. [NMR (CDC W >10.22(s, 1H),7.27(d.lH,J=8Hz). 
6.63(d,1H,J=16Hz), 4.81-4.76(m,1H),3.91(s,3H),2.01-1.57(m,8H)]. 

REFERENCE EXAMPLE 114 

A solution of 3-cyclopentyloxy-6-fluoro-4-methoxybenzaldehyde (1.40 g) in glacial acetic acid (20 ml) is treated 

1H,J=8Hz),6 65(d,1H,J=12Hz), 4.80,76(m,1H),3.90(s,3H), 2.01-1.58(m.8H)]. 
REFERENCE EXAMPLE 115 

are prepared: • — 

" ~* 3-(2-ethoxyethoxy)-4-methoxybenzoyl chloride; 
4-methoxy-3-(2-methoxyethoxy)benzoyl chloride; 

3- (2-(2-butoxyethoxy)ethoxy)-4-methoxybenzoyl chloride; 

4- methoxy-3-((exo)-2-oxabicyclo[2.2.1]heptan-6-oxy)benzoyl chloride; 
4-methoxy-3-((en^)-2-oxabicyclo[2.2.1]heptan-6-oxy)benzoylchlon 
4-methoxy-3-(tetrahydro-2H-pyran-2-methoxy)benzoyl chloride; 
4-methoxy-3-(1 -methoxyprop-2-oxy)benzoyl chloride; 
4-methoxy-3-(tetrahydro-3-fury|oxy)benzoyl chloride; 
4-methoxy-3-(2-isopropoxyethoxy)benzoyl chloride; 
4-methoxy-3-(3-methoxy-1 -butoxy)benzoyl chloride; 
4.methoxy-3-(7-oxabicyclo[2.2.1]heptan-2K)xy)benzoyl chloride; 
^methoxy-S-lS.^dihydro^H-pyran^-methoxyJbenzoyl chloride; 
4-methoxy-3-(3,4-dihydro-2H-pyran-6-methoxy)benzoyl chloride; 
4.methoxy-3-(4-methoxy-3-methylbut-1 -en-3-oxy)benzoyl chloride; 
4-methoxy-3-(7-oxabicyclo-[2.2.1]hept-5-en-2-oxy)benzoyl chloride; 
6-fluoro-4-methoxy-3-(tetrahydro-3-furyloxy)benzoyl chloride; 

4-methoxy.3-(4,4.di m ethyl-3 t 5,10.t^^ ch,or,de ' and 

4-methoxy-3-(2-(prop-2-yn-1 -oxy)ethoxy)benzoyl chloride. 

REFERENCE EXAMPLE 116 

A solution of 4- m ethoxy-3-(tetrahydrofury.oxy)benza.dehyde (9 ^f^^^J^J^^ 

Tm^ NMR (CDC,,, d: !») ( W 2H). 3. 92 (.. 3H>. 3.93 (m. 1H). 4.05 ,n,. 3H), 5.03 (m. ,H), 6.95 « ,H. J = 
prepared: 

3- (2-ethoxyethoxy)-4-methoxybenzoic acid; 

4- methoxy-3-(2-methoxyethoxy)benzoyl chloride; 

3- (2-(2-butoxyethoxy)ethoxy)-4-methoxybenzoic acid; 

4- methoxy-3-((exo)-2-oxabicyclo[2.2.1]heptan-6-oxy)benzoic acid; 
4-methoxy-3-((endo)-2<>xabicyclo[2.2. 1 ]heptan-6-oxy)benzoic acid; 
4-methoxy-3-(tetrahydro-2H-pyran-2-methoxy)benzoic acid; 
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4-methoxy-3-(1 -methoxyprop-2-oxy)benzoic acid; 
4-methoxy-3-(tetrahydro-3-furyloxy)benzoic acid; 
4-methoxy-3-(2-isopropoxyethoxy)benzoicacid; 
4-methoxy-3-(3-methoxy-1 -butoxy)benzoic acid; 
4-methoxy-3-(7-oxabicycto[2.2.1 ]heptan-2-oxy)benzoic acid; 
4-methoxy-3-(3,4-dihydro-2H-pyran-2-methoxy)benzoicacid; 
4-methoxy-3-(3,4-dihydro-2H-pyran-6-methoxy)benzoicacid; 
4-methoxy-3-(4-methoxy-3-methylbut-1 -en-3-oxy)benzoic acid; 
4-methoxy-3-(7-oxabicyclo-[2.2. 1 ]hept-5-en-2-oxy)benzoic acid; 
6-fluoro-4-methoxy-3-(tetrahydro-3-<uiyloxy)benzoicacid; 

4-methoxy-3-(4,4-dimethyl-3,5,10-trioxatricyclo-[5.2.1.02.6]decan-8-xy)benzoic acid; and 
4-methoxy-3-(2-(prop-2-yn-1 -oxy)ethoxy)benzoic acid. 

RFFERENCE EXAMPLE 117 

To a solution of isovanillin (9.13 9), 3-hydroxytetrahydrofuran (4.85 g) and triphenylphosphine (15.7 9) in dry Urt- 
rahy*ofu^ 

SSJ The olution was then concentrated and the residue triturated with ^er/ P entane. After f,l tratioa he 
slTon was treated with ether (250 mL). washed with 3N sodium hydroxide (2 x 250 mL). water (250 mL dried 
rlso l and concentrated to give a pale brown oil. The residue was purified by flash chromatography on a lica gel, 

oil 1H NMR (CDCI3) d: 2.15-2.35 (m, 2H). 3.9 (m. 1H), 3.95 (s, 3H), 4.05 (m, 3H), 5.03 (m, 1H), 7.0 (d, 1H, J - BHz), 

4-trif^methoxybenzoate or methyl 5-hydroxy-6-methoxynicotinate and 3-hydroxytetrahydrof^ 
VZZZLZ, 2-(2-butoxyethoxy)ethanol^ 

fan eT tetrahydrofiryl alcohol. tetrahydro-2H-pyran-2-methanol, 1 -methoxy-2-pro P anol, 
3methoxy-1-buLol, 7-oxabicyclo[2.2.1lheptan-2-ol, 3,4-dihydro-2H-pyran-2-methanol ^W^"™™. 
6 me hanol 4-methoxy-3-methylbut-1-en-3-oil 7-oxabicyclo-[2.2.1]hept-5-en-2-ol, 5-bromo-2-methoxyphenol, 
t^L^Z^, 4,4-dimethyl-3,5,10-trioxa.ri^ 
anisoie and 2-(prop-2-yn-1-oxy)ethanol, there are prepared: 

3- (2-ethoxyethoxy)-4-methoxybenzaldehyde; 

4- methoxy-3-(2-methoxyethoxy)benzaldehyde; 

3- (2-(2-butoxyethoxy)ethoxy)-4-methoxybenzaldehyde; 

4- methoxy-3-((exo)-2-oxabicyclo[2.2. 1 )heptan-6-oxy)benzaldehyde; 
4-methoxy-3-((ento)-2-oxabi^ 

4-methoxy-3-(tetrahydro-2H-pyran-2-methoxy)benzaldehyde; 

4-methoxy-3-(1-methoxyprop-2-oxy)benzaldehyde; 

4-methoxy-3-(tetrahydro-3-furyloxy)benzaldehyde; 

4-methoxy-3-(2-isopropoxyethoxy)benzaldehyde; 

4-methoxy-3-(3-methoxy-1-butoxy)benzaldehyde; 

4-methoxy-3-(7-oxabicyclo[2.2.1]heptan-2-oxy)benzaldehyde; 

4-methoxy-3-(3,4-dihydro-2H-pyran-2-methoxy)benzaldehyde; 

4-methoxy-3-(3,4-dihydro-2H-pyran-6-methoxy)benzaldehyde; 

4-methoxy-3-(4-methoxy-3-methylbut-1-en-3-oxy)benzaldehyde; 

4-methoxy-3-(7-oxabicyclo-[2.2.1]hept-5-en-2-oxy)benzaldehyde; 

4.methoxy-3-(4,4.dimethyl-3 ) 5,10-trioxatricyclo-[5.2.1.02.6]decan 

4-methoxy-3-(2-(prop-2-yn-1-oxy)ethoxy)benzaldehyde; 

6-fluoro-4-methoxy-3-(tetrahydro-3-1uryioxy)benzaldehyde; 

4-methoxy-3-(tetrahydro-3-furyloxy)phenyl bromide; 

4-bromo-2-(tetrahydro-3-furyloxy)-V(methylthio)benzene; 

N-(4-methoxy-3-(tetrahydro-3-furyloxy)phenyl) acetamide; 

methyl 5-(tetrahydro-3-turyloxy)-6-methoxynicotinate; and 

3-(tetrahydro-3-furyloxy)-4-trifluoromethoxybenzoate 
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REFERENCE EXAMPLE 118 

By proceeding in a similar manner to Reference Example 115, but using the appropriate quantities of the acids 
prepared as described in Reference Example 11 9, the following acid chlorides were synthes.sed. 

(S)-(+)-4-methoxy-3-(tetrahydro-3-furyloxy)benzoyl chloride, 
(R)-(-)-4-methoxy-3-(tetrahydro-3-furyloxy)benzoyl chloride. 
(±)-4-methoxy-3-(1-methoxyprop-2-yloxy)benzoyl chloride, and 
(±)-5-methoxy-4-(tetrahydro-3-furyloxy)pyridine-2-carbonyl chloride. 

REFERENCE EXAMPLE 119 

By proceeding in a similar manner to Reference Example 116but using the appropriate quantities of the aldehydes 
prepared as described in Reference Example 120. the following acids were synthesised. 

(S)-( + )-4-methoxy-3-(tetrahydro-3-furyloxy)benzoic acid, rap. 136-138'C; specific rotation [25"C, Na D line] = (-) 

lR) 5 ( 8 H-methoxy-3-(tetrahydro-3-furyloxy)benzoic acid. m.p. 1 39-141 «C ; specific rotation [25'C. Na D line] = ( + ) 
10.47°, 

(±)-4-methoxy-3-(1 -methoxyprop-2-yloxy)benzoic acid, and_„. 
(±)-4-difluoromethoxy-3-(tetrahydro-3-furyloxy)benzoic acid, m.p. 76-82 <> C. 

REFERENCE EXAMPLE 120 

By proceeding in a similar manner to Reference Example 117, but using the appropriate quantities of the corre- 
sponding alcohols, the following aldehydes were synthesised. 

(S)-(+)-4-methoxy-3-(tetrahydro-3-furyloxy)benzaldehyde, 
(R).(.).4- me ihoxy-3-(tetrahydro-3-furyloxy)benzaldehyde, 
(+)-4-methoxy-3-( 1 -methoxyprop-2-yloxy)benzaldehyde, and 
(±)-4-difluoromethoxy-3-(tetrahydro-3-furyloxy)benzaldehyde. 

REFERENCE EXAMPLE 121 

A stirred solution of ( ± )-4-difluoromethoxy-3-(tetrahydro-3-f uryloxy)-benzoic acid (1 .09 g) in methanol (20 ml) was 
treated with concentrated sulphuric acid (0.1 ml), and the mbcture was heated at reflux for 6 hours. After coohna the 
solution was concentrated, to give a golden-coloured oil. It was thea subjecte d to mpfc on a il^ge. "-g ethe as 
eluent, to give methyl ( ± )-4-difluoromethoxy-3-(tetrahydro-3-furyl^ (1 1 7 g) .NMR (CDC 3 ) 7*7 (dd, 1H), 
7.58 (d, 1H), 7.21 (dd. 1H). 6.8-6.42 (t. 3 H). 5.05 (m, 1 H), 4.06-3.92 (m, 4 H), 3.91 (s. 3H). 2.31-2.14 (m, 2 H). 

REFERENCE EXAMPLE 122 

A solution ol methyl ( ±) -5-methoxy-4-(tetrahydro-3-furyloxy)pyridine-2-carboxylate (4 g) in methanol (90 ml) was 
treated drSse with a solution of potassium carbonate (2.67 g) in water (25 ml), and the reaction mixture was heated 
aTreflux SSS«. After cooling, the solution was concentrated in vacuo. The resulting residue was dissoKred .n water 
(3 m'and the solution was acidified to P H5 by treatment with glacial acetic acid. The sol ^Z^ZlT, 
n vacuo, the resulting reskiue was dissolved in a minimum quantity of brine, and extracted with dich * 
75 ml) The organic extract was dried (magnesium sulphate) and concentrated in vacuo, to g.ve W-5^*h«cy-4- 

Z2yZ^^)m^e.2<a^o «" in < ne to ™ of a cream SOlid (0 J 9V Th , 6 S The 

cenuated to dryness and the resutting residue was heated at reflux for 0.5 hours in dichloromethane (75 ml). The 
s2ion wL Jered, and the fi«rate was concentrated, to give a further quantrty of ^^^^ 
ryloxy)pyridine-2-carboxylic acid (3.72g). NMR (DM SOd6 ) 8.0(6, 1H). 7.55 (s. 1H), 5.11 (t, 1H). 3.82 (s. 3 H), 3.9-3.71 
(m, 4 H), 2.3-2.2 (m, 1H), 2.0-1.92 (m, 1H). 

REFERENCE EXAMPLE 123 

A suspension ol triphenylphosphine (10.48 g), methyl 5-methoxy-4-pyridone-2-carboxylate (7.33 g) and (±)-^hy- 
droxytetrahydrofuran (3.26 g) in dry tetrahydrofuran (360 ml) under nitrogen was treated dropw.se with d.isopropyl 
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REFERENCE EXAMPLE 124 
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«- l«» mL » «*» J*^?. allowed* etene, overnight. The p,eeipi« e 

The compounds of formula i exniDiruseiuipndima^.wy 7 . Hi , riisorders More especially, 

ceutical compositions and used in the treatment of patients auto nn ^^^^^^ZmL. The 
Ly are cyclS AMP phosphodiesterase inhibitors, SZ«SSS?Slla I. which are 

present invention provides compounds of formula land I compos tons ^ 
of use in a method for the treatment of a patient suffering from, or ~ b ™^!^ within the present inven- 
the administration of an inhibitor of cyclic AMP Z ao^T^m^ TeoJop^ accumu- 

tion are useful as bronchodilators and asthma-prophylac ttc ^^^^^Z^mb e specialy reversible 
,ation and of the function of eosinophil* e.g. for ^'^^^^^^ by, or having an 
airway obstruction or asthma, and for the treatment of '^^T^^Si which can be ameliorated by the 
etiology invoking, morbid eosinophil accumulation As further examples o t conoi mentioned 
administration of inhibitors of cyclic AMP phosphodiesterase such a < ^ST£^SmZ arthritis, ulcerative 
inflammato* diseases, such as atopic d^W 2^^^^^^ skin diseases 
colitis, Crohn's disease, adult res P' ra 7 H dlst ^ metabolic inhibition, such as 

asthma. , ~.i„ fo „ t „ oer , pr iaiiv TNF-a Thus, the present invention provides 

Thecompoundsarealsoinhibitorsof tumor ne^ 

compounds of formula I. and ^positions conta.ning compo^ q{ jnf . 

a patient suffering from, or subject to, conditions which can be f" e "^^'~ m ^J riti8 meumatoid arthritis and 
aFor example compounds of the present invention are useful ^SS^^^ are usetu ' in 

other arthritic conditions such as ; rheumatoic I spondyJrt,s and syndrome, 
treatment of sepsis, septic shock, gram ^perfusion injury 9»n vs. host reaction 

asthma and other chronic pulmonary diseases, bone ^ption d se ^^SSL^m* as viral infections 
and allograft rejection. Furthermore, the <™^™»*«^ e Tand mya g!as due to infection, HIV, AIDS, 
and parasitic infections, for example malaria such as cerebral malaria, fever and my g ^ ^ ^ 

the present invention is the treating of joint inflammation. compound of formula I for the manu- 

According to a further feature of the .nvention there ,s provided the use o f a ca^pou ^ ^ 

facture of a medicament for the treatment of a human or animal pa ^SStoSE^r ol TNF, especially TNF- 
can be ameliorated by the administration of an patient of an eLtrve 

a, for example conditions as hereinbefore de * ,. -Effect^ amount" is meant 

™^ 



so a, 
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invanito, rt** a,. to «. m h»n»n 

ings, or stabilizers in order to obtain pharmaceutical* acceptable deter mined in accordance 

The choice of vehiCe and the content of SSLon and the provisions to 

with the solubility and chem.cal propert.es of the prod uct, he P artffiU ^ sodjum citrate , calcium carbonate, 
be observed in pharmaceutical practice. For example, ^^^^^^^^gMescom^Bti 
di^ciumphosphateanddisintegratingagentss^ass {or J ^ To 

with lubricants such as magnes.um stearate sodium ^' s ^™ 

prepare a capsule, it is advantageous to use lactose and h gh molec ^^^J^ Diluen ts such as 
suspensions are used they can contain emulsrfy-ng ^J^^^^ol may also be used, 

sucrose, ethanol, polyethylene glycol, propylene ^J^^^^^SL according to the invention in 
For parenteral administration, emuls.ons, suspensions "^^jLJ^^ton. such as water and pro- 
vegetable oil, for example sesame oil. 

pylene glycol, injectable organic esters ^^^^J^^^ to the invention are especfcal ly useful 

inh t,id compositions for rectal administration include suppositories formuiated in accordance wKh Known methods 

and containing at least one compound of formula I. invent jon mav be varied, it being necessary that it 

The percentage of active ingredient m the compels o th > invcmt.0 i may be v 
should constitute a proportion such that a suitable dosag^ 

be administered at about the same time. The dose employed wHI ,be de ^^J^J, and the condition 0 , the 
the desired therapeutic effect, the route of ad— ,on and «n ^ {Q abQUt 5 , mg/kg 

patient. In the adult, the doses are generally fron abou 0.001 to ato 50 pr y ^ ^ ^ ^ 

body weight per day by inhalation from f^^*^' 0 ^Z^ 10 , p eferably 0.0! to 1. mg*g body 
kg body weight per day by ^^f^l^Z^c^ doses will be determined in accordance with 

desired therapeutic effect. Some P^"* ^nt^ * the - 0< 1 * 

maintenance doses adequate. For other patients ^ * " ™ part f cular patient . Generally, the active 

> 1 inhibitory effects of compoun d on PDE activity. 
1 1 Proration of PDE isozymes from pig aorta. 

l .lau*topd pigs » Placed in Hapaa bu.a.ad k.pPs "^"^^^.^^ Snnoom ™sda auips 
og and ma pnctoMU *yr nn th. Wh»l awto* £ »™»ed * J n«£.nt»ion **» (» mM TW 
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SSlnlflBn column , 50 x 2 44 cm) preequilibrated in column buffer (20 mM Tns/HCI, pH 7.5. 2 mM MgCfe 1 mM 
I 52 E 2 uM TLCK) The column is washed with 500-700 mL of column buffer and PDE acHvrt.es are eluted 

Tn The separated peaks of activity corresponding to the different PDE isozymes are pooled and stored at -20 C ,n 30% 
(v/v) ethylene glycol. 

1.2 Measurement of PDE activity. 

prjc activitv is determined by the two-step radioisotopic method ot Thompson et al., Adv, Cyclic jsjucL BSS^lft 
PDE activity is aeiermmeooy me K HC| , H QQ) 10 mM MgC , 4 mM 2-mercaptoethanol, 0.2 

69-92 (1979). The reaction mixture contains 20 mM iris/hu uon o uj, iu mm .v.yv> 2 . 

mM FGTA and 0 05 mq of BSA/mL. The concentration of substrate is 1 jiM. 

The ^lluesS the compounds examined are determined from concentration-response curves ,n wh,ch con- 

centrations range from 0.1 nM -to 40 uM 

1.3 Results. 

for cyclic AMP phosphodiesterase IV than cyclic nucleotide phosphodiesterase types I, III or V. 
9 Inhibitory effects of compoun ds on eosinophil superoxide generation. 

2.1 Preparation of guinea-pig eos inophils. 

The method is described fully in Souness et al (Biochem. Pharmacol. 42, 937-945, 1 991 ). 

2.2 Measurement of superoxide g eneration. 

Superoxide anion generation is determined as the superoxide dismutase inhibitable reduction of P^""** 

of the reduced dye is measured at 492 nm. The results are expressed in absorbance unrts. 



2.3 Results. 



Compounds within the scope of the invention produce up to about 50% y h ^~^K^oiT 
eosinophils harvested from the peritoneal cavities of guinea-pigs at concentrations Irom about 10 M to about ■ 
preferably from about 10 s M up to about 10" 7 M. 

3 Effects of compounds on tracheal smooth muscle contractility. 

ft 1 Preparation <M nuinea-oio tr ^haal strips anH mntractilitv studies. 

Organ bath studies are performed essentially according to Tomkinson et_al (Br. ^^MB M W 

are contracted with spasmogens (such as methacholme, h^tam.ne, leukotnene D 4 ) (EC 30 ) and when respo 
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calculated as above. 
3.2 Results 



T5 



20 
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30 



about 10-5 M, preferably from about 5x10-9 M t0 about 10-7 M . 
a jn wivn hronchodilator actions of compounds. 
4 1 Measurement of h fnnchodilatation. 

0es c-il»d [n untemood e, al.. W P ^ ma "^ ' Tn. If 0J is d*m*wl Nebulized awosols gbn- 

26, 203-210, 1991. 
4.2 Results. 

any significant effect on blood pressure. 

m ggtions ol mmnounds on an« r" t™*lbamin)-induced eosinophilia in j 

c , Treatment of animate and m gasurgrrgnt of eosinophil numbers. 

• w. nn onn o«?n n are sensitized using 10 ug ovalbumin in 1 mL of a 100 mg/ 
Male Dunkin-Hartley guinea-pigs weighing 200-250 g are sensmzeo y 

35 mL suspension of aluminium hydroxide Lp. formulations of PDE inhibitors or lactose are adminis- 

Sensitized guinea-pigs are anaeslhetlse J°^ orally. 23 hours fcter the procedure is 

tared (i.t.) into the airways. In some cases PDE ;j£"^SSS saline or ovalbumin (1% in saline) for 1 5 

ss; r ^zezszes £ - « — - - m Tota * and 

40 differential cell counts are made. 



5.2 Results. 



6 |n yaro mhiKHnr y Fffects on T N P-» Release bv Human Monocytes. 
so The effects of compounds on TNF-a production by human peripheral blood monocytes (PBMs) are examined as 
follows: 

fi 1 Preparation of blood leukocytes. 
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6 2 Measurement of TNF-a. 

Cel,s,™t h ePBM-n,nme^ 
PBMs/mL o, medium; RPMI 1 640 ^^^J^J^^Z Ranged to remove any non-adherent 
K) then plated out in 96 well plates at 2 x1 0 5 cells/ well. The meaium t<£u i\x . » hour pr br to challenge, the 
iand'the remaining, adherent PBMs^^^ 

medium is changed to that containing compound or test o, drug ven 0 , 3 x 1Q .,o M to 3 x 10* 

are assayed in quadruplicate we.ls ■ ^^^^SSCSS U*) is ^n added. The incubation is 
M Medium (50 uL) with or without I0ng/ml LPS (E. Col., 055 <»m™ B • ^ 

L continued ,or a further 4 hours. Cel. supernatant* are "^^S^sfu^nlqu.. ELISA plates (Costar, 
TNF-aleve.sincel.supematantsarequanrf.e^^ 

U.K.) are coated overnight at 4°C with 3 mgAnL po yctonal goat ^^^^J, Biochimicha, Belgium) at 

K ) in pH 9.9 bicarbonate bufler. Rabbit polyclonal ant -human ^."JHStoieiadtah peroxidase (Calbiochem. 

^oLioo'^^ 

U.S.A.) at 1/8000 dilution is used as the detection aniiDoay. u " 

using a Titertek plate reader. etQnHar H rurve usina recombinant human TNF-a (British Bio- 

TNF-a levels are calculated by interpolation from a standard curve us ^ ^ Mu)Uca|c 

PBMs increases TNF-a levels to 3-10 ng/mL . . 

6 3 Results 
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5 minutes for 15 minutes. 
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7 2 Results 

Compounds w«hin the scope oUhe invention inhMa^ 
of between about 1 to about 1000 ug/kg (i.t.), preferably about 1 to about 20 ug/kg (it). 

B inhibitory effect of c gmeounds ™ serum TNF a Igvejs I PS-challenqed mice,. 

g 1 Treatment ni animals and r etirement of murine TNF-a. 

are dosed p.o. with compounds suspended in 1 .5 /o (w/v) carooxymeu y aSDhvxiation and bled by cardiac 

pe^mfcw^ 

puncture. Blood is allowed to clot at 4'C, centrrtuged (12 ^ g for 5 m.nmes> ^ q e 

TNF-a levels are measured using a . ^^XZs^Hfl^^ torn a recombinant murine 
(Cat. no. 1509.00), as recommended by the manufacturer. Values tor mr 
TNF-a standard curve. 

8.2 Results. 

, • u:uit i d<5 inriiirpri serum TNF-a at doses between about 10 and 
Compounds within the scope of the invention inhibit LPS-mduced serum 
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about 10,000 mg/kg, preferably about 10 to about 25C JmjJ* mamrn alian toxicity levels. 

S IMPOSITION EXAMPLE 1 

to lor use, for example, with a dry powder inhaler. 
,-r.MPnfilTION EXAMPLE 2 

suitable for use, tor example, with a dry powder inhaler. 
Cgj^gsmON FXAMPLE 3 

suitable for use, for example, with a dry powder inhaler. 
^MPnsiTlDN EXAMPLE 4 

a product suitable for use, for example, with a dry powder inhaler. 
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Claims 

1 . A compound of formula I 



R 1 Z 1 




Z*— Ft 3 



45 



SO 



wherein 



55 



* is a Cl . alky, group optional* substituted by one or more of halo, cyc.oa.ky, or cyc.oa.keny,; 

R2 is an oxa(cyclo)aliphatic group optionally substituted by one or more halo; 

R 3 is an optionally substituted ary. group or an optionally subsisted heteroaryl group; 

Qi , Q2 and Q 3 are independently nitrogen, CX or CH; 

Z 1 is oxygen or sulfur; 
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_~ „ r. ru r-r jr-rcu C7.CZ- -CHo-NH- -CHo-O, -CH 2 -S-, -CX 2 -0-, -CZNH-. -NH- 

r„r~« r : us; -v. — - cz - 

CZ-NH-, -NH-CO-O-, -O-CO-NH- or -NH-CO-NH-; and 
Z is oxygen or sulfur; and 
X is halo; 

or an N-oxide thereof or a pharmaceutical^ acceptable salt thereof; 

with the proviso that when * is oxygen, R 2 is a straight or branchec ' fain oxaaliphatic group, Q-. Q 2 and Q3 are 
CH and Z 2 is -CH 2 -NH- then R3 cannot represent a substituted 3(2H)-pyr,daz,non-5-yl group. 

2. A compound according to claim 1 wherein R 2 is tetrahydrofuryl or tetrahydropyranyl. 

3. A compound according to claim 2 wherein R 2 is tetrahydro-3-furyl. 

4. A compound according to any one of claims 1 to 3 wherein P is oxygen. 

5 A compound according to any one of claims 1 to 4 wherein R3 is heteroan,! substrtuted on one or both of the 
positions adjacent to the position of R 3 that is attached to Z 2 

6. A compound according to any preceding claim wherein R 3 contains a heteroaryl ring se.ected from pyrazinyl, 
thienyk, pyridyl, pyrimidinyl, isoxazolyl and isothiazolyl. 

7. Acompoundaccordingtoanyoneof^^^ 
by halo. 

8. A compound according to any one of claims 1 to 7 wherein Q« and Q 2 and Q 3 all represent CH. 

9. A compound according .0 any one of claims 1 to 8 wherein Z 2 is -COMH-and R 2 is tetrahydrofuryl. 

10. A compound according to claim 1 which is: 

(±)-N-(3,5-dichloro-4-pyridyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

(±)-N-(3 > 5-dichloro-4-pyridyl)-4-methoxy-3-(tetrahydro-4-pyranyloxy)benzamide; 
(±)-N-(3,5-dichloro-1-oxido-4-pyridinio)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 
(±)-N-(3.5-dichloro-4-pyridyl)-4-difluoromethoxy-3-(tetrahydro-3-furyloxy)benzamide; 
( ± )-N-(3,5-dichlorn-1-oxido-4-pyridino)-4-difluoromethoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2,6-difluorophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2-chtoro-6-fluorophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2-trifluoromethylphenyl)-4-methoxy-3-(tetrahydro-3-turyloxy)benzamide; 

N-(2 ,4,6-trichlorophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2,6-dibromophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2-chloro-6-methylphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2,6-dichlorophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 
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N-(2-fl U orophenyl)-4-methoxy-3-(tetrahydro-3-fu^loxy)ben Z amide; 

N-phenyl-4-methoxy-3-(tetrahydro-3-turyloxy)benzamide, 

N-(2-methoxyphenyl)-4.methoxy-3-(tetrahydro-3-1uryloxy)benzamide; 

N -(2-chlorophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(3-chlorophenyl)-4-methoxy-3-(tetrahydro-3-1uryloxy)b e nzamide; 

N.(4- m ethoxyphenyl)-4-methoxy-3-(tetrahydro-3-1uryloxy)benzamide; 

N.(2.6-dimethyl P henyl)-4-me1hoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2-methylthiophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2-bromophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2-methoxycarbonylphenyM-methoxy-3-(«ei ra hydro-3-.uryloxy)banzamWe; 

N-(2-aminosul.onylphenyl)-4-methoxy-3-(tetrahydro-3-fu^loxy)benzamide; 

N-(2-benzoylphenyl)^-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2-cyanophenyl)-4-methoxy-3-(tetrahydro-3-1uryloxy)benzamide; 

N-(2,5-dichlorophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(3-methylphenyl)-4-methoxy-3-(tetrahydro-3-1uryloxy)benzamide; 

N-(2-nitrophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2-dimethylamino P henyl)-4-methoxy-3.(tetrahydro-3-furyloxy)benzamide; 

N-(2-acetylphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2-hydroxyphenyl)-4-methoxy-3-(tetrahydro-3-fu^loxy)benzamide; 

N-(2-methylsulfonylphenyl)-4-methoxy-3-(tetr a hydro-3-furyloxy)b e nzamide; 

N .(2,6-difluorophenyl)-4-methoxy-3-(tetrahydro-4H-pyran-4-yloxy)benzamidei 

N -(2,6-difluoroph e nyl)-3-(2-ethoxyethoxy)-4-methoxyb8nzamide;and 

N-(2,6-difluorophenyl)-4-methoxy-3-(2-methoxyethoxy)benzamide; 

N-(2-chlorophenyl)-4-methoxy-3-(letrahydro-3-furyloxy)(thiobenzamide); 

N-(4-chloropyrid-3-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-pyrid-2-yl-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-pyrazin-2-yl-4-methoxy-3-(tetrahydro-3-furyloxy)benzannide, 

N-pyrimidin-2-yl-4-methoxy-3-(tetrahydro-3-fu l yloxy)benzamid e ; 

N-(3-methylpyrid-2-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 
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N-pyrid-3-yl-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide, 

N-(3-chloropyrid-2-yl)-4-methoxy-3-(tetrahydro-3-1uryloxy)benzamide; 

N . ( 3.chtoropyrid-4-yl)-4-methoxy-3-(tetrahydro-3-furytaxy)benzamide; 

N-pyrld-4-yl-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

3-[2-(2-butoxy e thoxy)ethoxy]-N-(3.5-dichlo ro pyrid-4-yl)-4-methoxybenza m ide; 

N -(3,5-dibromopyrid-4-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(3,5-dichloropyrid-4-yl)-3-(2-eihoxyethoxy)-4-methoxybenzamide; 

N-(3,5-dimethylpyrid-4-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2,6-dichloro-4-cyanophenyl)-4-methoxy-3-(te1rahydro-3-1uryloxy)benzamide; 
N-(2,6-dichloro-4-methoxycarbonyl P henyH-methox 7 -3-(tetrahydro-3-furylox^ 
N-(2,3,5-trifluoropyrid-4-yl)-4-methoxy-3-(tetrahydro-3-1uryloxy)b e nzamide; 
NK2,6-dichloro-4-ethoxycarbonylphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N . (3> 5^hloropyrid^ y i)-4-rr«thoxy-3^ 
N -(3,5-dichloro P yrid^y.)-4-methox 7 -3«)-2-oxabicyclo[2.2.1]h 
N-(2,6-dichloro-4-nitro P henyl)-4-methoxy-3-(1etrahydro-3-furyloxy)benzamide; 
N-(3,5-difluoro P yrid-4-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-^ichlorophenyl)^^ 
N - ( 2.6«i te hlorophenyl^ 

N-(3,5-dichloro P yrid-4-yl)-3-(tetrahydro-3-furyloxy)-4-methoxy-benzamide; 

N.(3,5-dichloro P yrid^-yl)-4-methoxy-3-(tetrahydro-2H- P yran-2-methyloxy)benzamide; 

N-(3-bromo-5-chloro P yrid-4-yl)-4-methoxy-3-(tetrahydro-3-fu^loxy)benzamide; 

N-(3,5-dichloro P yrid-4-yl)-4-methoxy-3-(1-methoxy P ro P -2-oxy)benza m ide; 

N-(3,5-dichloropyrid-4-yl)-3-(2-isopropoxyethoxy)-4-methoxybenzamide; 

N-(3,5-dichloropyrid-4-yl)-4-methoxy-3-(3-methoxy-1-butoxy)benzamide; 

N-O.S-dichloropyrid^yD^-methoxy-S-detrahydro-S-furyloxyJdhiobenzamide); 

N .(2,6-dichloro-4.aminophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2,6-dichloro-4-acetylamino P henyl)-4-methoxy-3-(tetrahydro.3-1uryloxy)b e nzamide; 

N-(2,6-dichloro-4-1ormyl P henyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2,6-dichloro-4.hydroxymethyl P henyl)-3-cyclo P entyloxy-4-methoxybenzamide; 
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sodium salt of N-O.S-dichloropyrid-A-yD-A-methoxy-a-detrahydro-S-furyloxyJbenzamide; 

N-(2,4,6-trifluorophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide;and 

N-(2,6-dichloro-4-methoxyphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2,6-dichlorophenyl)-4-methoxy3-(7^xabicyclo[2.2.1]heptan-2-oxy)benzamide; 

N-(4,6-dichloropyrimid-5-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(2,3,5,6-tetrafluoropyrid-4-yl)-4-methoxy3-(tetrahydro-3-furyloxy)benzamide; 

N-(3,5-dichloro-2,6-difluoropyrid-4-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(5-cyano-3-methylisothiazol-4-yl)-4-methoxy-3-(tetrahydro-3-tutyloxy)benzamide; 

N-(2,6-dichloro-4-carbamoylphenyl)-4-rnethoxy-3-(tetrahydro-3-furyloxy)benzamide, 

N-{3-chloro-2,5,6-trifluoropyrid-4-yl)-4-methoxy-3-(tetrahydro-3-turyloxy)benzamide; 

N-(3,5-dibromopyrid-4-yl)-4-methoxy-3-(2-ethoxyethoxy)benzamide; 

N-(4-nitrophenyl)-4-methoxy-3-(1etrahydro-3-furyloxy)benzamide; 

N-(3-methyl-5-bromoisothiazoM-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(3,5-dimethyiisothiazol-4-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

N-(3,5-dichloropyrid-4-yl)-4-(methylthio)-3-(tetrahydro-3-furyloxy)benzamide; 

N-(3,5-drtluoropyrid-4-yl)-4-(methylthio)-3-(te1rahydro-3-furyloxy)benzamide; 

N-(3,5-dichloropyrid-4-yl)-4-(methylthio)-3-(7-oxabicyclo[2.2.1]heptan-2-oxy)benzamide; 

N-(3,5-dichloropyrid^-yl)-4-(methylthio)-3-[(lxo)-2^xabicyclo[2.2.1]-heptan-6-oxy]benzamide; 

N-(3,5-dichloropyrid^yl)-4.(methytthio)-3.t(Gj^)-2-oxabicyclo[2.2.1]-heptan-6^ 

N-(3,5-dichloropyrid-4-yl)-3-(3,4-dihydro-2H-pyran-2-methoxy)-4-methoxybenzamide; 

N-(3,5-dichloropyrid-4-yl)-3-(3,4-dihydro-2H-pyran-6-methoxy)-4-methoxybenzamide; 

N-(3,5-dichloiopyrid-4-yl)-4-(fluofomethylthio)-3-(tetrahydro-3-furyloxy)benzamide; 

^.e'-dichlorobenzyU-methoxy-S-aetrahydro-S-lutyloxyJphenyl ketone; 

3,5-dichloropyrid-4-ylmethyl4-methoxy-3-(tetrahydro-3-turyloxy)phenyl ketone; 

3,5-dichloro-4-(2-(4-methoxy-3-(tetrahydro-3-furyloxy)phenyl)-2-oxoethyl)pyridine-N-oxide; 

2-(3-chloropyrid-4-yl)-1-(4-methoxy-3-(tetrahydro-3-furyloxy)phenyl)ethanone; 

1-(4-methoxy-3-(tetrahydro-3-tuiyloxy)phenyl)-2-(4-pyridyl)ethanone; 

1 (4-methoxy-3-(tetrahydro-3-turyloxy)phenyl)-2-phenylethanone; 
N.(3,5-dichloropyrid^-yl)-4-methoxy-3-(4-methoxy-3-methylbut-1-en-3-oxy)benzamide; 
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N-(3.5^ichloropyr^^^ 

N-(4-methoxy-3-(tetrahydro-3-tufyloxy)phenyl)-2,6-dichlorobenzamide; 

N-[4-methoxy-3-(tetrahydro-3-furyloxy)phenyl]-2 1 6KJifluorobenzamide; 

N-(2.6-dichlorophenyl)-N'-(4-methoxy-3-(tetrahydro-3-furyloxy)phenyl)-urea; 

N-(3.5-dichloropyrid-4-yl)-N'-(4-methoxy-3-(tetrahydro-3-furyloxy)ph e nyl)urea; 

4-methoxy-3-(tetrahydro-3-furyloxy)phenyl2,6-dichlorobenzoate; 

2,6-dichlorobenzyl 4-methoxy-3-(tetrahydro-3-furyioxy)phenyl ether; 
N-(2-chlorophenyl)-4-methoxy-3-(tetrahydro-3-furytoxy)benzylamine; 
trans-2-(2,6-dichlorophenyl)-1-(4-methoxy-3-(tetrahydro-3-furyloxy)phenyl)ethene; 
trans-2-(2,6-difluorophenyl)-1-(4-methoxy-3-(tetrahydro-3-furyloxy)phenyl)e»hene; 

" 1 -[(4-methoxy-3-(tetrahydro-3-f uryloxy)phenyl]-2-(pyrid-4-yl)ethane-1 ,2-dione; 

trans-2-(3,5-dichloropyrid-4-yl)-1-(4-methoxy-3-(tetrahydro-3-furyloxy)phenyl)diazene; 

H 4™thoxy-3-(te^^^ 
trans-l-t^melhoxy-a-Ctetrahydro-S-furyloxyJph 

N-(2-chlorophenyl)-4-methoxy-3-tetrahydro-3-furyloxybenzene-sul(onamide; 
N-(3,5-dichloropyrid-4-yl)-3-(tetrahydro-3-furyloxy)-4-trifluoromethoxybenzamide; 

N . (3 ,5^ichloropy^^^ 
mide; 

N-(3,5-difluoropyrid-4-yl)-4-difluoromethoxy-3-(1-methoxy-prop-2-oxy)benzamide; 

N-(3,5^ifluoro0^xido-4-pyridinio)-4-difluoromethoxy-3-(1-methoxy-prop-2-oxy)benzamid 

N-(3,5-dichloro-pyrid-4-yl)-4-difluoromethoxy-3-(1-methoxy-prop-2-oxy)benzamide; 

N-(3,5-dichloro-1-oxido-4.pyridinio)-4-difluoromethoxy-3-(l-methoxy-prop-2-oxy)benzamide; 

N-(3,5-dichloro-4-pyridyl)-4-difluoromethoxy-3-(7-oxa-bicyclo[2.2.1]heptan-2-oxy)benzarnide; 

N . (3 ,5-dichloro-1^^ 

N-(3,5-dichloropyrid-4-yl)-4-methoxy-3-[2-(prop-2-yn-1-oxy)ethoxy]-benzamide; 

N^ichloro-l-ox-^^ 
oxybenzamide; 

N-(3,5-dichloropynd-4-yl)-3-(1-methoxyprop-2-oxy)-4-(methylthio)-benzamide; 
N-(3,5-difluoropyrid-4-yl)-3-(1-methoxyprop-2-oxy)-4-(methylthio)-benzamide; 
N-(3,5-dichloropyrid-4-yl)-3-(3-methoxybutoxy)^-(methylthio)benzamide; 
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a^^^^-H^^^-^ 122 ' 1 ^' 2 ^^' 

anone; 

2 ,3 5-dich,oro-4- P yridy^^ 

2 ,3B-dic h .oro-4-pyri^ 

2 ^-dio,oro^^ 
3 5^ichloro-4-(4-methoxy-3-(tetrahydro-3-tu^ 

N ,3,S-d ich ,o ra ,.oxido-4-py r -^^ 
W <r C h.o^^ 

N ,3^luoro P yrH^^ 

N . ( 3,5-dimethy.isoxazoM-y.)-6-methoxy-5.(tetrahydro-3-^,o^ 
2 ,3,5«pyrid-4.y^ 

^ich.oro-1^^^ 
(±W 3*dic^^ 



92 



EP 0 741 707 B1 

(±)-N-(3,5KJichloropyrid-4-yl)-5-methoxy^-(tetrahydro-3-furyloxy)-2-pyridinecarboxamide; 
( ± )-N.(3,5^ichloro-1*xido-4-pyridN 

(± ).N.(3.5Klichloropyrid.4.yl)-5-methoxy-1^x,do^-(tetrahydro-3-furyloxy)-2-pyridinecarboxamide; 
(±) .N.<3,5*ich^ 

(±)-N-(3,5-difluoropyrid-4-yl)-5-methoxy-4-(tetrahydro-3-furyloxy)-2-pyridinecarboxamide; 

(±)-(5-methoxy-4-(tetrahydro-3-fu I yloxy)pyrid-2-yl)-2-(3,5-dichloropyrid-4-yl)ethanone; 

(±)-(5-methoxy-4-(tetrahydro-3-fu.yloxy)pyrid-2-yl)-2-(3,5-dichloro-1-oxido-4-pyridyl)ethanone; 

(±)-N -(3,5-dichloro-4-pyridyl)-4-methoxy-3-(tetrahydro-3-1uryloxy)benzamide; 

(±)-N -(3,5-dichloro-4-pyridyl)-4-methoxy-3-(tetrahydro-4-pyranyloxy)benzamide; 

(±)-N-(3,5-dichloro-1-oxido-4-pyridinio)-4-methoxy-3-(tetrahydro-3-fuiyloxy)benzamide; 

(±)-N-(3,5-dichloro-4-pyridyl)-4-difluoromethoxy-3-furyloxy)benzamide; 
(±)-N-(3,5-dichloro-1-oxido-4-pyridino)-4-difluoromethoxy-3-(tetrahydro-3-furyloxy)benzamide; 

(S)-(+)-N-(3,5-dichloro-4-pyridyl)-4-methoxy-3-(tetrahydro-3-fufyloxy)benzamide; 

(R)-(-)-N-(3,5-dichloro-4-pyridyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

(±)-N-(3,5-dichloro-1-oxido-4-pyridinio)-4-methoxy-3-(1-methoxyprop-2-yloxy)benzamide; 

(±).N-(3,5-dichloropyrid-4-yl)-5-methoxy-4-(tetrahydro-3-furyloxy)-2-pyridin e carboxamide; 

(1)-N-(3,5-dichloro-lK>xido-4-pyridinio)-5-methoxy-4-(tetrahydro-3-furyloxy)-2-pyridinecarboxamide; 

(±).N-(3,5-dichloropyrid-4-yl)-5-methoxy-1-oxido-4-(tetrahydro-3-furyloxy)-2-pyridinecarboxamide; 

(±) - N -(3,5^ichloro-i™c^ 

(±)-N-(3.5-difluoropyrid-4-yl)-5-methoxy-4-(tetrahydro-3-1uryloxy)-2-pyridinecarboxamide; 

( ± )-(5-methoxy-4-(tetrahydro-3-fu.vloxy)pyrid-2-yl)-2-(3,5-dichloropyrid-4-yl)ethanone; 

(±)-(5-methoxy-4-(tetrahydro-3-furyloxy)pyrid-2-yl)-2-(3,5-dichloro-1-oxido-4-pyridyl)ethanone; 

N-(3,5-dichloropyrid-4-yl)-4-methoxy-3-(1-methoxyprop-2-oxy)benzamide; 

1.(4-difluorornethoxy-3-(tetrahydro-3-f U ryloxy)phenyl)-2-(3,5-dichloropyrid-4-yl)ethanone;or 

2-(3,5K)ichloro-1^xido-4-pyridinio)-1-(4-difluornmethoxy-3-(t e trahydro-3-furyloxy)phenyl)ethanone. 

11. Acompoundaccordingtoclaiml which is^ 
zamide. 

12. A pharmaceutical composition comprising a pharmaceutically acceptable amount ol a compound of claim 1 and 
a pharmaceutically acceptable carrier. 

13 Use of a compound according to Claim 1 for the manufacture of a medicament for the treatment of a disease state 
capable oZng modufcted by inhibiting TNF and/or production of cyclic AMP phosphod.esterase. 
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14. A pharmaceutical composer, comprising a pharmaceutk*l.y acceptable amount o« a compound of claim 11 and 
a pharmaceutical^ acceptable carrier. 

15 useotacompoundaccordingtoclaimllfor^^ 

capable ol being moduteted by inhibiting TNF and/or production o, cyclic AMP phosphod-esterase. 

16. Use according to claim 1 3 or claim 15 for the treatment of joint inflammation, including arthritis and rheumatoid 
arthritis. 

17. Use according to claim 1 3 or claim 15 tor the treatment o! asthma. 



Patentanspruche 

is 1. Verbindung der Forme! (I) 



V 



20 



25 



X 

R 2 0 ' Q " ^Z*— R3 



(I), 



worin 



30 



Ri eine C 1 -C 4 -Alkyl-Gruppe, gegebenenfalls substituiert mit einem Oder mehreren von Halogen, Cycloalkyl 

«— — ™ durch ein "» mehrere Hal09ene - dar " 

Seine gegebenenfalls substttuierte Ary.-Gruppe oder eine gegebenenfalls substituierte Heteroaryl-Gruppe 

jSf 

Qi Q 2 und Q 3 unabhangig Stickstoff, CX oder CH bedeuten; 

* Sauerstoff ^ J^™*^ . CZNH ., . NH . C H 2 -, 

SSJ^^^^^^^CX^. -O-CZ 2 , -NH-CZ, -N=N-, -NH-S0 2 , -SO.-NH, -CZ-CZ-NH-, 
-NH-CO-O, -O-CO-NH- oder -NH-CO-NH- 1st; und 
Z Sauerstoff oder Schwefel bedeutet; und 
40 X Halogen darstellt; 

oder ein N-Oxid hievon oder ein pharmazeutisch annehmbares Salz hievon; mi. * 
sauerstoff bedeutet R 2 eine gerad- Oder verzweigtkettige oxaaliphatische Grupp.e darstellt, Q\ und Q -3 CH 
?nd Z i CH 2 NH bedeutet, R3 keine substituierte 3 (2H)-Pyridazinon-5-yl-Gruppe darste.len kann. 

2. Verbindung nach Anspruch 1 , worin & Tetrahydrofuryl oder Tetrahydropyranyl bedeutet. 

3. Verbindung nach Anspruch 2, worin R 2 Tetrahydro-3-furyl darstellt. 

so 4. Verbindung nach einem der Anspruche 1 bis 3, worin Z 1 Sauerstoff ist. 

5 Verbindung nach einem der Anspruche 1 bis 4, worin * Heteroaryl, substituiert an einer oder beiden Stellungen 
benachbart der Stellung von FP, die an 7? gebunden ist, bedeutet. 

55 6 . Verbindung nach einem der vorhergehenden Anspruche, worin R* einen Heteroarylring, ausgewahtt aus Pyrazinyl, 
Thienyl, Pyridyl, Pyrimidinyl, Isoxazolyl und Isothiazolyl, enthalt. 
7. Verbindung nach einem der Anspruche 1 bis 6. worin * -CZNH- bedeutet, und ff C r C 4 -Alkyl, gegebenenfalls 
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substituiert durch Halogen, daretellt. 

Verbindung nach einem der AnsprOche 1 bis 7. worin Q 1 und tf , und OP alls CH sind. 
Verbindung nach einem der AnsprOche 1 bis 8, worin 7? -CONH- bedeutet, und * Tetrahydrofuryl darstellt. 
Verbindung nach Anspruch 1, namlich: 
(±)-N-(3 5-Dichlor-4-pyr^ 

(±)-N.(3 , 5-Dichlor-4-pyridyl)-4.methoxy-3-(tetrahydro.4-pyranyloxy)-benzamtd; 
±)-N-(3 5-DichloM .oxido-4-pyridinio)-4-methoxy-3-(tetrahydro.3-furyloxy)-benzamd 

(±)-N-(3 5-Dichlor-4i^ 
( ± )-N-(3!5-Di^ 

N-(2 6-Difluorphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)-benzamid; 
N-(2-Chlor-6-fluorphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)-benza 
N.(2-Trifluormethylphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)-benzamid 
N-(2 4 6-Trichlorphenyl)-4-methoxy-3-(tetrahydro-3-furyl-oxy)-benzamid; 
N-(26-Dibromphenyl)-4-methoxy-3-(tetrahydro-3-fuiyloxy)-benzamid; 

NH2'chlor-6-methylphenyO 

N^2,6-Dichlorphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)-benzarri!d; 

N-(2-Fluorphenyl)^-methoxy-3-(tetrahydro-3-furyloxy)-benzamid; 

N-Phenyl-4-methoxy-3-(tetrahydro-3-furyloxy)-benzamid; 

N-(2-Methoxyphenyl)-4-methoxy-3-(tetrahydro-3-1uryloxy)-benzamid; 

N-(2-Chlorphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)-benzannid; 

N-(3-Chlorphenyl)-4-methoxy-3-(tetrahydro-3-luryloxy)-benzamid; 

N-(4-Methoxyphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)-benzamid; 

N-(2,6-DimethylphenylH-methoxy-3-(tetrahydro-3-furyloxy)-benzamid; 

N-(2-Methylthiophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)-benzam 

N-(2-Bromphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)-benzamid; 

N-(2-Methoxycarbonylphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)-benzamid; 

N-(2-Aminosulfonylphenyl)-4-m^^ 

N-(2-Benzoylphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)-benzamtd; 

N-(2-Cyanophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)-benzamid; 

N-(2 ) 5-Dichlorphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)-benzamid; 

N-(3-Methylphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)-benzamid; 

N-(2-Nitrophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)-benzamid; 

N-(2-DimethylaminophGnyl)^-methoxy-3-(tetrahydro-3-!uryloxy)-benzamid; 

N-(2-Acetylphenyl)-4-methoxy-3-(tetrahydro<3-furyloxy)-benzamid; 

N-(2-Hydroxyphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)-benzamid; 

N-(2-Methylsultonylphenyl)^-methoxy>3-(tetrahydro-3-furyloxy)-benzamid; 

N-(2 ) 6-Difluorphenyl)-4-methoxy-3-(tetrahydro-4H-pyran-4-yloxy)-benzamid; 

N-(2,6-Difluorphenyl)-3-(2-ethoxyethoxy)-4-methoxybenzamid; und 

N-(2,6-Difluorphenyl)-4-methoxy-3-(2-methoxyethoxy)-benzamid; 

N-(2-Chlorphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)-(thiobenzamid); 

N-(4-Chlorpyrid-3-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)-benzamid 

N-Pyrid-2-yl-4-methoxy-3-(tetrahydro-3-furyloxy)-benzamid; 

N-Pyrazin-2-yl-4-methoxy-3-(tetrahydro-3-furyloxy)-benzamid; 

N-Pyrimidin-2-yl-4-methoxy-3-(tetrahydro-3-furyloxy)-benzamid; 

N-(3-Methyipyrid-2-yl)-4«methoxy-3-(tetrahydro-3-furyloxy)-b8nzamid; 

N-Pyrid-3-yl-4-methoxy-3-(tetrahydro-3-furyloxy)-benzamid; 

N-(3-Chlorpyrid-2-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)-benzamid; 

N-(3-Chlorpyrid-4-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)-benzamid; 

N-Pyrid-4-yl-4-methoxy-3-(tetrahydro-3-1uryloxy)-benzamid; 

342-(2-Butoxyethoxy)-ethoxy]-N-(3,5-dichiorpyrid-4-yl)-4-methoxybenzarnid; 

N-(3,5-Dibrompyrid-4-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)-benzamid; 

N-(3!5-Dichlorpyrid-4-yl)-3-(2-ethoxyethoxy)-4-methoxy-benzamid; 

N-(35-Dimethylpyrid-4-yl)^-methoxy-3-(tetrahydro-3-furyloxy)-benzamid; 

N-(2'6-DichloM-cyanophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)-benzamid; 
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N-(2,6-DichloM-methoxycar^ 

N-(2 3 t 5-Trifluorpyrid-4-y!)^-melhoxy-3-(tetrahydro-3-furyloxy).benzamid; 

N-(26-DichloM-ethoxycarbonylph^ 

N-pVoichlorpyrid^^ 

N-ftS^ichtorpyrid^ 

N-(2,6-Dichlor^-nitrophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)-benzam 

N-fsis-Difluorpyrid-A-yO^-methoxy-S-Oetrahydro-S-furyloxyJ-benzamid; 

N-(2,6-Dichlorphenyl)-4-metho^^ 

N-(2!6-DichlorphenyI)-4-methoxy-3^(endo)-2-oxabicyclo-[2.2.1]heptan 
N-(3 > 5-Dichlorpynd-4-yl)-3-(letrahydro-3-furyloxy)^-methoxybenzamid; 

N-(3,5-Dichlorpyrid-4-yl)-4-^^^ 

N-(3-Brom-5-chlorpyrid-4-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)^en 

N-(3,5-Dichlorpyrid^-yl)-4-methoxy-3-(1-methoxyprop-2<>xy)-benzamid; 

N-(3,5-Dichlorpyrid-4-yl)-3-(2-isopropoxyethoxy)-4-m8thoxy-benzamid; 

N-(3,5-Dichlorpyrid-4-yl)-4-methoxy-3-(3-methoxy-1-butoxy)-benzamid; 

N-(i5-Dichlorpyrid^yl)4-methoxy-3-(tetrahyd^^ 

N-(2!6-DichloM-aminophenyl)^-methoxy-3-(tetrahydro-3-furyloxy)-benzamid; 

N-(2!6-Dichlor^-acetylam^ 
N-(2,6-Dichlor-4-formylphenyl)^^ 

N-(2!6-DichloM-hydroxymethylphenyl)-3-cyclopentyloxy-4-methoxybenzamid; 
Natriumsalz von N^S.S-Dichlorpyrid^-yO^-methoxy-S-petrahydro-S-fufyloxyJ-benzamid; 
N-(2,4,6-Trifluorophenyl)-4-methoxy-3-(tetrahydro-3-1uryloxy)-benzamid; und 
N-(2!6-Dichlor-4-methoxyphenyl)-4-methoxy-3-(tetrahydro-3-furyioxy)-benza^ 

NV.6-Dichlorphenyl)-4-metho^ 

N-(4,6-Dichlorpyrimid-5-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)-benzamid; 

N-(2!3,5,6-Tetrafluorpyrid-4-yl)-4-methoxy-3-(tetrahydro-3-fury!oxy)-benzam 

N-(3!5-Dichlor-2,6-difluorpyrid-4-yl)-4-methoxy-3-(tetra-hydro-3-furylo^ 

N-(5-Cyano-3-methylisothiazol-4-yl)-4-methoxy-3-(tetrahydro-3-furyloxy) 

N-(2,6-Dichlor-4-carbamoylphenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)-benzam 

N-(3-Chlor-2,5,64rifluorpyrid-4^ 

N-(3,5-Dibrompyrid*4-yl)-4-methoxy-3-(2-ethoxyethoxy)-benzamid; 
N-(4-Nitropheny!)-4-methoxy-3-(tetrahydro-3-furyloxy)-benzamid; 

N-(3-Methyl-5-bromisothiazol-4-y^ 
N-(3,5-Dimethyfisothiazol-4-ylH-methoxy 

N-(3!5-Dich!orpyrid-4-yl)-4-(methylthio)-3-(tetrahydro-3-furyloxy)-benzamid; 
N-(i5-Difluorpyrid-4-yl)-4-(methyl^ 

N-(3'5-Dichlorpyrid^-yl)-4-(methylthio)-3-(7<>xabicyclo-t2,2,1]heptan-2^xy) 

N-(35-Dichlorpyrid-4-yl)-4^ 
N-(3>Dichlorpyrid-4^)-4-(met^ 
N-(3,5-Dichlorpyrid-4-yl)-3-(^ 
N-(3!5-Dichlorpyrid-4-yl)-3-(3,4^ 

N-(3,5-Dichlorpyrid-4-yl)-4-(fluormethylthio)-3-(tetrahydro-3-furyloxy)-benz 

2',6 , -Dichlorbenzyl-4-methoxy-3-(tetrahydro-3-furyloxy)-phenylketon; 

3 5-Dichlorpyrid^-ylmethyl-4-methoxy-3-(tetrahydro-3-furyloxy)-phenylketon; 

3 ) 5-Dichlor-4-(2-(4-methoxy-3-(tetrahydro-3-furyloxy)-phenyl)-2-oxoethyl)-pyri 

2-(3-Chlorpyrid-4-yl)-1-(4-methoxy-3-(tetrahydro-3-furyloxy)-phenyl)-ethanon; 

1-(4-Methoxy-3-(tetrahydro-3-furyloxy)-phenyl)-2-(4-pyridyl)-ethanon; 

1-(4-Methoxy-3-(tetrahydro-3-furyloxy)-phenyl)-2-phenyl-ethanon; 

N-(3,5-Dichlorpyrid-4^)-4-metho^ 

N-(3!5-Dichlorpyrid-4-yl)^ 

N-(4-Methoxy-3-(tetrahydro-3-furyloxy)-phenyl)-2,6-dichiorbenzamid; 

N-[4-Methoxy-3-(tetrahydro-3-furyloxy)-phenyl]-2,6-difluorbenzamid; 

N-(2 l 6-Dichlorphenyl)-N'-(4-methoxy-3-(tetrahydro-3-furyloxy)-phenyl)-harnstofl; 

N-(3 ( 5-Dichlorpyrid-4-yl)-N , -(4-methoxy-3-(tetrahydro-3-furyioxy)-ph 

4-Methoxy-3-(tetrahydro-3-furyloxy)-phenyl-2,6-dichlorbenzoat; 

2,6-Dichlorbenzyl-4-methoxy-3-(tetrahydro-3-furyloxy)-phenylether; 

N-(2-Chiorphenyl)-4-methoxy-3-(tetrahydro-3-luryloxy)-benzylamin; 

trans-2-(2,6-Dichlorphenyl)-1-(4-methoxy-3-(tetrahydro-3-furyloxy)-phenyl)-ethen 
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trans-2-(2,6-Difluorphenyl)-1-(4-methoxy-3-(tetrahydro-3-furyloxy)-phenyl)-ethen; 

H(4-Methoxy-3-(tetrahy^ 

trans-2-(3,5-Dichlorpyrid^^ 

1 -(4-Methoxy-3-(tetrahydro-3-f uryloxy)-phenyl)-c-1 -oxor-2-(3,5-dichlor-1 -oxopyrid-4-yl)-diazen; 

trans-1-(4-Methoxy-3-(tetrahydro-3-furybxy)-phenyl)-2-(3,5-dichlor-1-oxopyrid 

N-(2-Chlorphenyl)-4-methoxy-3-tetrahydro-3-furyloxybenzolsulfonamid; 

N-tS.S-Dichlorpyrid^-yO-S-Oetrahydro-S-furyloxyJ^trifluormethoxybenzamid; 

N-(3 , | 5-Dichlorpyrid-4-yl)-3-(4 l 4-dimethyl-3,5 t 10-trioxatricyclo[5.2,1.0 2 ' 6 ]dec^^ 

N-(3,5-Difluorpyrid-4-yl)-4Kjifluoromethoxy-3-(1-methoxyprop-2<)xy)-be 

N-(3,5-Difiuor-lHDxido-4-pyridinio)^ 

N-(3,5-Dichlorpyrid-4-yl)-4<lifl^ 

N-(3,5-Dichlor-1-oxido-4-pyridinio)-4-difiuoromethoxy-3-(1-methoxyprop-2^xy) 

N-(3>Dichlor-4-pyridyl)-4<M^ 

N-(3,5-Dichlor-1-oxido^-pyridinio^ 

N-(3,5-Dichlorpyrid^-yl)-4-methoxy^^^ 

N-(3>Dichlor-1-oxido-4-pyridinio)-3^ 

benzamid; 

N-(3,5-Dichlorpyrid-4-yl)-3-(1-methoxyprop-2-oxy)-4-(methylthio)-benzamid; 

N-(3,5-Difluorpyrid-4-yl)-3-(1-methoxyprop-2HDxy)-4-(melhylthio)-benzamid; 

N^S.S-Dichlorpyrid^-yO-S^S-methoxybutoxyJ^^methyith^-benzamid; 

2-(3,5-Djchlorpyrid-4-yl)0-[4-methoxy-3-(7-oxabicyclo-[2,2J]heptan-2^xy)-phen 

2-(3,5-Dichlorpyrid-4-yl)-1 ^ 

2-(3,5-Dichlorpyrid-4-yl)-lVmethoxy 

2-(3,5-Dichlorpyrid-4-yl)-1-(4-methylthio-3-(tetrahydro-4H-pyran-4-yloxy)-phenyl)-eth 
2-(3 > 5-Dichlor-1-oxido-4-pyridinio)-1-(4-methoxy-3-(tetrahydro-4H-pyran-4-yloxy)-ph 

1- (4-Difluormethoxy-3-(tetrahydro-3-furyloxy)-phenyl)-2-(3,5-dichlorpyrid-4-yl)^ 

2- (3,5-Dichlor-1-oxido-4-pyridlnio)-1 -(4-difluormethoxy-3-(tetrahydro-3-furyloxy)-phenyl)-ethanon; 
2-(3,5-Dichlorpyrid-4-yl)-1-[4-mett^^ 

2-(3,5-Dichlor-4-pyridyl)-1-(4-difluoromethoxy-3-(7HDxabicyclo[2.2.1]heptan-2-oxy) 

2-(3,5-DichloM-oxido-4-pyridinioH^^ 

non; 

2-(3 > 5-Dichlor-4-pyridyl)-1-[3-(2-isopropoxyethoxy)-4-methoxyphenyl]-ethanon; 

2-(3 ( 5-Dichlor-4-pyridyl)-V(4-difiuoromethoxy-3-(1-methoxyprop-2-oxy)-phenyl)-ethanon; 

2-(3,5-Dichlor-1 -oxido-4-pyridinio)-1 -(4-dif1uormethoxy-3-(1 -methoxyprop-2-oxy)-phenyl)-ethanon; 

3,5-Dichlor-4-(4-methoxy-3-(tetrahydro-3-furyloxy)-phenoxy-methyl)-pyridin; 

N-(3 l 5-Dichlor-1-oxido-4-pyridinio)-4-methoxy-3-(7-oxabicyclo[2.2.1]heptan-2-oxy)-b 

N-(3,5-Dtchlorpyrid-4-yl)-6-fluor-4-methoxy-3-(tetrahydro-3-furyloxy)-benzamid; 

N-(3,5-Dichlorpyrid-4-yl)-6-methoxy-5-(tetrahydro-3-furyloxy)-nicotinamid; 

N-(2,6-Dichlorpyrid-4-yl)-6-methoxy-5-(tetrahydro-3-furyloxy)-nicotinamid; 

N-(3,5-D{fluorpyrid-4-yl)-6-methoxy-5-(tetrahydro-3-furyloxy)'nicotinamid; 

N-(3,5-Dichlorpyrid-4-yl)-5-methoxy-6-(tetrahydro-3-furyloxy)-pyridin-2-carboxamid; 

N-(3,5-Dimethylisoxazol-4-yl)-6-methoxy-5-(tetrahydro-3-furyloxy)-nicotinamid; 

2-(3,5-Dichlorpyrid-4-yi)-1-(6-methoxy-5-(tetrahydro-3-furyloxy)-pyrid-3-yl)-ethanon; 

N-(3,5-Dichiorpyrid-4-yl)-6-(methylthio)-5-(tetrahydro-3-fufyloxy)-nicotinamid; 

2-(3,5-Dichlor-1-oxido-4-pyridinioH^ 

N-(3,5-Dichlorpyrid-4-yl)-5-(1-methoxyprop-2-oxy)^-(methylthio)-nicotinamid; 
2-(3,5-Dichlorpyrid-4-yl)-1-[5-(1-methoxy^^ 

(S)-(+)-N-(3,5-Dichlor-4-pyridyl)^-methoxy-3-(tetrahydro-3-furyloxy)-benzamid; 

(R)-(-)-N-(3,5-Dichlor-4-pyridyl)-4-methoxy-3-(tetrahydro-3-furyioxy)-benzami^ 

(±)-N-(3,5-Dichlor-Voxido-4-pyridinio)-4-methoxy-3-(1-methoxyprop-2-yloxy)-benz 

(±)-N-(3,5-Dichlorpyrid-4-yl)-5-methoxy^-(tGtrahydro-34uryloxy)-2-pyridincarboxamid; 

(±)-N-(3,5-Dichlor-1-oxldo-4-pyridinfo)-5-methoxy^-(tetrahydro-3-furyloxy) 

(±)-N-(3,5-Dichlorpyrid-4-yl)-5-meth^ 

(±)-N-(3,5-Dichlor-1<>xido-4-pyridim^^ 

(±)-N-(3,5-Difluorpyrid-4-yl)-5-methoxy-4-(tetrahydro-3-furyloxy)-2-pyridincarboxamid; 

(±)-(5-Methoxy^-(tetrahydro-3-furyloxy)-pyrid-2-yl)-2-(3,5-dichlorpyrid-4-yO 

(±)-(5-Methoxy^-(tetrahydro-3-fury^ 

(±)-N-(3,5-Dichlor-4-pyridyl)-4-methoxy-3-(tetrahydro-34uryloxy)-benzamid; 
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(±VN-(35-Dichlor-4-pyridyl)-4-methoxy-3-(tetrahydro-4-pyranyloxy)-benzam.d; 

± -N- 3 5-Dichlor-4-pyridyl)-4-difluormethoxy-3-(tetrahydro-3-furyloxy)-benzamid, 

S-( + )-N-(3,5.Dichlor^-pyridyl)^me1hoxy-3Htetrahydfo-3-luryloxy)-benzam,d; 
R i ) .N.(3,5-Dichlor-4-pyridyl)-4-metho X y-3-(tetrahydro-3-furyloxy)-benzamid; 
± .N-(35-Dichlor.Voxido.4-pyridinio)-4.methoxy-3-(1-metho X yprop-2-yloxy)J^ 
±.N-3 5-Dichlorpyrid-4-yl)-5-m8thoxy^-(tetrahydro-3-luryloxy)-2^yr.d l ncarboxarn,d 

S-N-3 5-SloM-ox^ 

± -N- 3 5-Difluorpyrid-4-yl)-5-methoxy-4-(tetrahydro-3-furyloxy)-2-pyr,d,ncarboxam,d; 
±UMethoxy^(tetrahydro-3-fu ( yloxy)-pyrid-2-yl)-2-(3,5-dichlorpyrri-4-yl)-ethanon; 

N.(3,5-Dichlorpyrid-4-yl)-4-methoxy-3-(1-methoxyprop-2oxy)-benzamid, 

1- ^.Difluormethoxy-3-( etrahydro-3-furylox7)-phenyl)-2-(3,5<lichlorpyr,d-4-yl)-ethanon cx^er 

11. Verbindung nach Anspruch 1, namlich N-(3.5.Dimo.hy.isoxazol-4-y.)-4-methoxy-3-(tetrahydro-3-.uryloxy)-benza- 
mid. 

12 Pharmazeutische Zusammensetzung, welche eine pharmazeutisch annehmbare Menge einer Verbindung nach 
Anspruch 1 und einen pharmazeutisch annehmbaren Trager umfaBt. 

sterase moduliert werden kann. 
14 Pharmazeutische Zusammensetzung, welche eine pharmazeutisch annehmbare Menge einer Verbindung nach 
Anspruch 11 und einen pharmazeutisch annehmbaren Trager umfaBt. 

sterase moduliert werden kann. 

16. Verwendung nach Anspruch 13oder Anspruch 15 zur Behandlung von Gelenksentzundungen, einschlieBlich Ar- 
thritis und rheumatoider Arthritis. 

17. Verwendung nach Anspruch 13 oder Anspruch 15 zur Behandlung von Asthma. 



Revendications 

1. Compos6 deformule I 



R2o / ^Q3 ^Z2-R3 



dans lequel : 

R. m radical alcoyle C M *MV»mM sub*. P« « °" ^- des «*»« haR>8 * e ' cv ' 
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» ,„ „„ «*. mm— - r — hS ' Sr °" yte 4vsnl-e " em 

Q 1 , Q 2 et Q 3 sont inddpendamment azote, CX ou CH, 

Zi'estunatomed'oxygeneoudesoufre.et mh rH-O--CHoS--CXo-O-.-CZNH-.-NH- 

CZ-NH-, -NH-CO-O-, -O-CO-NH-ou -NH-CO-NH-, 
Z est un oxyg&ne ou un soufre, et 
X est un halogene, 

„„ „ des N-.x*es ou un des suls SSS^'SSt-W- i-alr. ou n* Q>. 

S M'^onlSTp"?^.^".^ B* ^uTptis reprtt^w! » radioul Wof ^no™' 5 -*" sul,s - 
titue. 

2 . compose suivan, ,a revendication 1 . dans ,eo,e. R 2 est un radica, t.trabydrolu,, ou tetrahydropyranny,. 

3. Compose suivant ,a revendfcatton 2, dans leoue! R 2 est .e radical tetrahydro-3-lury.e. 

4 compose suivant rune quelconoue des revocations 1 a 3. dans ,eque. * est un oxygene. 

T 00^ su te „, M des 6, dans » M ««■ « * - - - 

C, 4 eventuellement substitue par un halogene. 

, co^ — run. o, etoW . 0,0 — to 1 . S, dans ^ * « -CON H . . * «« * -** 

tetrahydrofuryle. 
10 ComposS suivant la revendication 1 , qui est : 

e J M2 6-dmuorophenyl)-4-methoxy-3-(tetrahydro-3-furytoxy)benzam,de, 
! n 2 chloro-6loropnenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzam.de, 

eN-2^^ 
eN-2chloro-6-methy.ph^ 

le N-(2 6-dichloroph6nyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide, 

ip N .o h envl-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

eN-2-cWoroph6nyl)imethoxy-3-(tetrah 
eN-37hoieny^ 

le N-(4-methoxyph6nyl)-4-m6thoxy-3-(t6trahydro-3-)uryloxy)benzam^ 
! n- 2 Limethylph6nyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzam de, 

eN-2mShophJyO^ 

! n 2 ZZDhenvh-4-methoxy-3-(t6trahydro-3-furyloxy)benzamide. 
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leN-(2-amino S ullonylph6nyl)-4-m6lhoxy-3-(tetfahydro-3-tu^loxy)benzam 1 de, 

| e N-(2-ben2oylph6nyl)-4-methoxy-3-(t6trahydro-3-fu.yloxy)benzarnide; 

leN-(2-cyanophenyl)-4-methoxy3-(tetrahydro-3-(uryloxy)benzamtde; 

le N-(2 5-dichloroph6nyl)^-m6thoxy-3-(t6trahydro-3-furyloxy)benzamide; 

leN-(3-m6thylph6nyl)-4-m6thoxy-3-(t6trahydro-3-1uryloxy)benzarn.de; 

leN-(2-nitroph6nyl)^-me1hoxy-3-(t6trahydro-3-lurytoxy)benzamide, 

leN-2-dim6thylaminophenyl)-4-melhoxy-3-(t6trahydro-3-furyloxy)benzam.de; 

le N-(2-acetylph6nyl)-4-m6thoxy-3-(tetrahydro-3-furyloxy)benzamide, 

leN-(2-hydroxyphenyM-m6thoxy-3-(tetrahydro-3-furyloxy)benzarriide; 

leN-2<nethylsulfonylp^ 

le N-(2 6-difluoroph6nyl)-4-m6thoxy-3-(t6trahydro-4H-pyranne-4-yloxy)benzamide, 

le N-(2'6-difluorophenyl)-3-(2-ethoxyethoxy)-4-methoxybenzam.de, et 

le N-(2 6-difluorophenyl)-4-methoxy-3-(2-methoxyethoxy)-benzamide; 

leN-(2-chlorophenyl)-4-methoxy-3-(tetrahydro-3-turyloxy)benzamide), 

leN-(4-chloropyrid-3-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

le N-pyrid-2-yl-4-methoxy-3-(t61rahydro-3-fuivloxy)benzamide; 

le N-pyrazine-2-yl-4-methoxy-3-(tetrahydro-3-1u l yloxy)-benzamide; 

le N -pyrimidine-2-yl-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

leN-(3-methylpyrid-2-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide, 

le N-pyrid-3-yl-4-methoxy-3-(tetrahydro-3-(uryloxy)ben Za mide; 

le N-(3-chloropyrid-2-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benza m ide; 

leN-(3-chloropyrid-4-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

le N-pvrid-4-yl-4-methoxy-3-(tetrahydro-3-fuivloxy)benzamide; 

le3-[2(2-butoxyethoxy)ethoxy]-N-(3,5-dichloropyrid-4-yl)-4-methoxybenzamide; 

leN-(3 5-dibromopyrid-4-yl)-4-methoxy-3-(tet ra hydro-3-1uryloxy)benzamide; 

leN-(35-dichloropyrid-4-yl)-3-(2-ethoxyethoxy)-4-methoxybenzam.de; 

le N- 3 5-dimethylpyrid-4-yl)^-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

,eN-2 6-dichloroicyano P henyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benza^ 

eN-lldichloro^-methoxycarbonylphe^ 

le N- 2 3 5-trifluoropyrid-4-yl)-4-methoxy-3-(tetrahydro-3-fu l yloxy)benzamide; 

e N- 3 tdichloropyrid^-ylH-methoxy-S-^)^^ 
e n| 5 dich,oro P yrid^.Um61hoxy-3-^ 

le N-(2 6-dichloro-4-nitrophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

le N-(3 5-difluoropyrid-4-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

e N-(2 6^ichloro^enylH^6thoxy-34(§>ro)-2^xabicyclo[2.2, 1 ]he P tane-6-oxy]benzamide, 

le N- 3 5-dichloropyrid-4-yl)-3-(tetrahydro-3-1uiyloxy)-4-methoxybenzamide; 

le N-(3-bromo-5^hloropyrid-4-yl)-4-m6thoxy-3-(t6trahydro-3-furylo^)benzamide, 

le N-(3 5-dichloropyrid-4-yl)-4-methoxy-3-(1 -methoxy-prop^-ox^benzarmde; 
leN-3',5-dichloropyrid-4-yl)-3-(2-isopro P oxyethoxy)-4-m6thoxybenzamide; 

leN-(3,5-dichloropyrid-4.yl)-4-methoxy-3-(3-me* 
leN -3,5-dichtorop y rid^ylM-metho^ 

,e N- 2 6-dichloro^-aminophenyl)-4-methoxy-3-(tetr a hydro-3-1ury.ox y )benzam.de^ 
,e N V,6-dteh.oro^a^^^ 

^N-ke-dichloro^-formylphenyO^-methoxy-S-ltetrahydro-S-furyloxyJbenzamide 
le N- 2 6-dichloro-4-hydroxymethylphenyD-3-cyclopentyloxy-4-methoxybenzam.de 
,e sel deSum du n (3,5 dichloropynd-4-yl)-4-methoxy-3-(tetrahydro-3-fu^ 
le N-(2 4 6-trifluorophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzam.de, et 

, N- 6 di h^ 

e N-(2 6-dichlorophenyl)-4-methoxy-3-[7-oxabicyclo-[2.2.1]heptane-2-oxy]benzamide, 

leN-4',6-dichloropyrimid-5-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzam.de; 

le N- 2 3 5 6 -tetrafluoropyrid-4-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide > 

e N-(3,5-d'ichloro-2,6-difluoropyrid-4-yl)-4-m6thoxy-3-(tetrahydro-3-(uryloxy)be^ 

le N- 5<yano-3-methylisothiazol-4.yl)-4.methoxy-3-(tetrahydro-3^ 

e N- 2 6 dichloro-4-carbamoylphenyl)-4-methoxy-3-(tetrahydro-3-fury loxy benzamide 

e N-(3-chloro-2,5,6-trifluoropyrid-4-yl)-4-m6thoxy-3-(tetrahydro-3-furyloxy)benzamide, 
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leN-(3.5-dibromopyrid-4-yl)-4-m6thoxy-3-(2-6thoxy-6thoxy)benzam l de; 

leN-(4-nitroph6nyl)-4-m6thoxy-3-(t6trahydro-3-furytoxy)benzamide; 

leN-S-melhyl-slomoisothiazole^-ylJ-A-methoxy-S-petrahydro-S-furyloxyJbenzamKJe; 

le N-(3 5-dimethylisothiazole-4-yl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzamide; 

| e N-(3,5-dichloropyrid-4-yl)-4-(methylthio)-3-(tetrahydro-3-1uryloxy)benzamide; 

le N-(3,5-difluoropyrid-4-yl)-4-(methylthio)-3-(tetrahydro-3-luryloxy)benzam.de; 

| e N-3 5-dichloropyrid-4-yl)-4-(methylthio)-3-(7-oxabicyclo[2.2.1]heptane-2-oxy)b 8 nzamide; 

le N-(3 5-dichloropyrid^-yl)-4-(methylthio)-3-((exo)-2<ixabicyclo[2.2 

to N- 3 .tototoj^ 

leN-(3,5-dichloropyrid-4-yl)-4-(fluoromethylthio)-3-(tetrahydro-3-furytoxy)benzam.de; 

la ^.e'-dichlorobenzyU-methoxy-S-ttetrahydro-S-furyloxyJphenylcetone; 

la3 5<iichloropyridwl-ylmethyl-4-methoxy-3-(tetrahydro-3-furyloxy)phenylcetone; 

le N-oxyde de 3^5^icWoro-4-(2-(4-methoxy-3-(tetrahydro-3-furyloxy)phenyl)-2-oxoetbyl)pyridine, 

la2-(3-chloropyrid-4-yl)-1-(4-methcxy-3-(tetrahydro-3-furyloxy)phenyl)ethanone; 

la1-(4-methoxy-3-(tetrahydro-3-furyloxy)phenyl)-2-(4-pyridyl)6thanone; 

la i-(4-methoxy-3-(tetrahydro-3-furyloxy)phenyl)-2-phenylethanone; 

leN-(3,5-dichloropyrid-4-yl)-4-methoxy-3-(4-methoxy-3-methylbut-1-ene-3-oxybenzam^ 

le N-(3 5-dichloropyrid-4.-vl)-4-methoxy-3-(7-oxabicyclo[2.2.1]hept-5-en9-2-oxy)benzarr.ide, 

leN-(4-methoxy-3-(tetrahydro-3-furyloxy)phenyl)-2,6-dichlorobenzamide; 

leN-[4-methoxy-3-(tetrahydro-3-furyloxy)phenyl]-2,6-difluorobenzamide; 

laN-(2,6-dichlorophenyl)-N'-(4-methoxy-3-(tetrahydro-3-furyloxy)phenyl)uree; 

la N-(3 5-dichloropyrid-4-yl)-N'-(4-methoxy-3-(tetrahydro-3-(uryloxy)phenyl)uree; 

le 2 6-dichlorobenzoate de 4-methoxy-3-(tetrahydro-3-fuiyloxy)phenyle; 

le 2'6-dichlorobenzyl-4-methoxy-3-(tetrahydro-3-furyloxy)phenylether; 

laN-(2-chlorophenyl)-4-methoxy-3-(tetrahydro-3-furyloxy)benzylamine; 

letrans-2-(2.6<lichlorophenyl)-H4-methoxy^ 

letrans-2-(2,6<)ifluorophenyl)O-(4-methoxy-3-(tetrahydro-3-(uryloxy)pheny0ethene; 
la 1 -[(4-methoxy-3-(tetrahydro-3-f u.yloxy)phenyl]-2-(pyrid-4-yl)ethane-1 .2-d'one, 
letrans-2-(3,5<iichloropyrid^ylH-(4-methoxy-^ 
e (4-mehoxy-3-(tW 

letrans-1-(4-methoxy-3-(tetrahydro-3-furyloxy)phenyl)-2-(3,5-dichloro-1-oxopyr,d-4-yl)d.azene, 

leN-(2-chlorophenyl)-4-methoxy-3-tetrahydro-3-fu^lbenzenesul1onamide; 
leN-(3 5-dichloropyrid-4-yl)-3-(tetrahydro-3-furyloxy)-44rifluoromethoxybenzamide; 

toN%,5-difluoropyrid-4-yl)-4^ifluoromethoxy-3-(1-methoxyprop-2-o>cy)benzamide, 

le N-(3 5-difluoro-1 -oxydo-4-pyridinio)-4-difluoromethoxy-3-(1 -methoxyprop-2-oxy)benzamtde, 

leN-(3!5-dichloropyrid-4-yl)^-difluorometho><y-3-(1-methoxyprop-2-oxy)benzamide, 

le N- 3 5-dichloro-1 -oxydo-4-pyridinio)-4-difluoromethoxy-3-(1 - m ethoxyprop-2-oxy)benzamide, 
leN-35-dichloro^-pyridyl)-4-dmuoromethoxy-3-(7-oxabicyclo[2.2.1]heptane.2-oxy)benza mi de, 

le N-(3'5-dichloropyrid-4-yl)-4-methoxy-3-[2-(prop-2-yne-1 -oxy)ethoxy]benzamide; 
le N (ts^ichloro ^xydo-4-pyridinio)-^ 

thoxybenzamide; . . „_ ., 

le N-(3 5-dichloropyrid-4-yl)-3-(1 -methoxyprop-2-oxy)-4-(methylth IO )benzam.de; 
le N-(3 5-difluoropyrid-4-yl)-3-(1-methoxyprop-2oxy)-4-(methylthio)benzam.de; 
le N-(3,5-dichloropyrid-4-yl)-3-(3-methoxybutoxy)-4-(methylth.o)benzamicle; 

la 2- 3.5<iichloropyrid^yl)-1-[4-(methytthioW^ 
la2-3 5*ichloro^ 

la 2- 3 5^ichloropyrid^-yl)-1-(4-methylthio-3-(tetrahydro-4H-pyranne-4-yloxy)phenyl)ethanone 
la1-4-difluoro m ethoxy-3-(tetrahydro-3-fu^^ 

a 2- 3 5<lichloro-1-oxydo-4.pyridinio)0.(4^ifluoromethoxy-3-(tetrahydro-3-furyloxy)phe^ 
a2-3 5 Sh^ 

la 2- S^ichloro 4-pyridyl -1 - 4-difluoromethoxy-3-(7<,xabicyclo[2.2.1]he P tane-2-oxy) P henyl)ethanone, 
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la 2 . (35 ^h.o.o-1^^^ 

e N- 3 ldichloid-4-y )-6.m6thoxy-5-(t6trahydro-3-furyloxy)nK^.namide 1 
eN(35» 

Z w 3 5 d7m e thvnsoxa Z ol-4-yl)-6^ 

le (±)-N-(3,5-dichl 0 ropyrid-4.yl)-5-m6thoxy-1-oxydo-4-(t6trahydr«^ 3 ^^^tvloxyj^ridinecarboxa. 
le (±).N-(3,5-dichloro-1-oxydo-4-pyridinio)-5-m6thoxy-1-oxydo-4-(tetrahydro 3 fu.yloxy) py 

le (±)-N-(3,5-aicnioro i-oxyu ^ # ,,A t , ahvdro .3.furvloxy)-2-pyridinecarboxamide, 

c^osasai,anmr,».nd^^ 



benzamide. 



la revenWMtai 1 « tin vecteur pharmaceuliquemanl acceptable. 
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et la polyarthrite rhumatoide. 
17. Utilisation sufcant la revendication 13ou 15 pour le traitement de I'asthme. 
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